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The union passenger station of the Canadian Pacific 
and Grand Trunk railways at Toronto, Ont., which is 
a part of the proposed Esplanade improvement in that 
city, will cost $600,000. It will be built of stone and 
brick, and will have a train shed for six lines of 
track. 





One of the cables now in use on the Brooklyn Bridge 
Ry. has been in service for 415 days, has made §8,- 
590 iniles, and has handled a total traffic of 26,502,183 
ton miles. It was made by the John A. Roebling's 
Sons Co., and is said to be still in good condition. A 
cable made by the same firm which was formerly used 
on the bridge was in service 607 days, and ran 120,232 
miles. The trains at that time weighed 212 tons, 
against 299 tons at the present day, so that the total 
traffic was 25,492,862 ton miles, or somewhat less than 
the cable now in use has already carried. 


The “Accelerator’’ type of street car now being in- 
troduced by the Brownell Car Co., of St. Louis, Mo., 
has double doors at each end. When running, a gate 
is closed on the off side of the platform and the door 
on that side is fastened, the other door sliding back 
by it, thus giving a doorway for entrance and exit close 
to the near side of the platform. The seats are cut 
away at the ends of the car, and this, with the ar- 
rangement of the doors, considerably facilitates the 
entrance and exit of passengers, particularly when the 
platform is crowded. 


The Chicago Garbage Crematory Co. has submitted 
& proposition to the city to burn a minimum of 60 tons 
daily, at 80 cts. per ton, or 120 tons at 75 cts. per ton. 
The company also offered to build and sell to the city 
a 60-ton per day crematory for $7,500, a 100-ton for 
$12,000 and a 150-ton at $15,000. An order directing 
all garbage to be delivered to the company’s existing 
crematory was referred to the Finance Committee. 


A lake front boulevard for Chicago, built as a viaduct 
on a straight Hne south from the Chicago River to Ran- 
dolph St. and Twelfth St., is proposed by Col. Robert 
Rae. The cost is estimated at $1,000,000, and the city 
refuse, which the city now pays the Dlinois Central 
R. R. 50 ets. a load for removing, can be utilized for 
tiling in between the present shore and the new boul- 
evard. 


The Baltimore Belt Tunnel had been completed as 
follows on July 1: 1,088 ft. from the Preston 
St, shaft, 1,144 ft, from the Madison St. shaft, 


765 ft. from the Saratoga St. shaft, 1,271 ft. 
from the German St. shaft, and 58 ft. on the 
Howard St. covered way; in all 5,279 ft. The unfin- 


ished portion consists of 503 ft. beiween Preston and 
Madison Sts., and 289 ft. hetween the Madison and 
Franklin St. shafts. Work will soon be begua on the 
power houses by the Thomson-Houston Electric Co., 
whose proposition to operate the trains in the tunnel 
by electric motors has been accepted. It is also stated 
that the plans for the great central station of the Bal 
timore & Ohio R. R. have been accepted by the com- 
pany and the work of construction will begin in Sep- 
tember. It will be located at the intersection of Lom- 
bard, Liberty and Howard Sts., in the center of the 
business section and ‘three blocks north of the present 
main depot of the Baltimore & Ohio. The structure 
will be built of iron, stone and brick. In the rear of 
the main waiting-room will be two large elevators tuo 
carry passengers down to the first floor, which is on 


a level with the tracks in the tunnel 25 ft. below. 


The most serious railway accident of the week was 
a head collision July 18 at Meritton, Ont., on the Grand 
Trunk Ry. A southbound mail ran into a northbound 
accommodation train, and two cars were thrown down 
the bank into the raceway of a water power plant, 
while both engines went down the opposite side of 
the bank. Three men were killed and several injured. 
Another serious accident was an oblique side collision 
on the Lake Shore & Michigan Southern Ry., at Ver- 
néllion, O., July 17. An eastbound express train ran 
into a freight train which was standing partly on the 
main track and partly on the side track. The engine, one 
pessenger car and two freight cars were badly damaged 
and the engineman and fireman were hurt, the 
seriously. 


former 


A crossing collision between two Coney Island trains 
occurred July 17. An empty train on the Manhattan 
Beach R. R. ran into the engine of a crowded train 
of twelve cars at Bath junction, near Brooklyn, N. Y. 
Both engines were wrecked, but no one was hurt, al- 
though. had the accident occurred a few seconds later 
the crowded car instead of the engine would have been 
struck. It is said that a red light was displayed, but 
that “the air brakes would not act’’ on the Manhattan 
Beach train, but that on the other hand fhe grade is so 
light that the train should have been able to stop within 
100 ft. of the crossing, as required by the rules. 


A derailing switch proved very useful last week in 
preventing a serious crossing collision near Atlafttic 
City, N. J. At this point the Reading track is crossed 
by a loop of the Pennsylvania about 100 yds. from a 
drawbridge. A Pennsylvania excursion train was ap- 
proaching, and the signal-tower operator gave it th: 
right of way. A throw-off or blind switch is located 
on the Reading tracks a few yards below to prevent 
collisions at the junction. 

Through not heeding the red signal (which he claims 
was not shown) the engineer of a Reading express ran 
his engine, tender and a combination smoking and bag- 
gage car onto the ties. The engine and tender were 
thrown over, but the car remained on the tracks. 

There were no injuries, though the death list might 
otherwise have been large. The incident illustrates 
again that men cannot be relied on to always notice 
and obey signals, however conspicuous. 


Two of the main water supply pipes of Baltimore, 
each said to be 40 ins. in diameter, have just been un- 
dergoing repairs at the same time. One of the mains 
broke some weeks ago and the second on July 14. No 
satisfactory explanation of the breaks has been given. 
These mains supply a large part of the city, but it 
appears that a limited supply under the pressure can be 
furnished through other mains and from other res- 
ervoirs. 


The Norwegian section of the Swedish & Norwegian 
Ry.. which runs north of the Arctic circle. will proha- 
bly be purchased by the Norwegian government. The 
line was commenced at Ofoten, in Norway. where a har- 
bor was constructed. and that it was intended to event- 
ually join the Swedish section, proceeding from Lulea 
towards the Norwegian frontier. In the construction 
of the Norwegian section numerous difficulties were 
met with, and no portion of the line is as yet open 
for traffic. In Sweden the traffic with iron ore from 
the rich mines at Gellivara to Lulea fs continnously in- 
creasing. During the first half of 1892 about 30,000 tons 
were conveyed for shipment. The greater portion of 
the ore has been loaded by means of the large railway 
elevator. The entrance to the inner portion of Lulea 
harbor being only able to admit steamers of 16% ft. 
draft, the cargo has in several cases heen completed 
by the assistance of lighters, on which the ore has been 
conveyed to the outer harbor. The railway rolling stock 
is being increased. Ten new locomotives have recently 
been added, whereby it will be possible to run four 





ore trains per day. A very large contract for ore has 
quite recently been arranged, extending over several 
years, and comprising altogether some 700,000 tons. 


‘Two mogul engines for the Londskrara, Kielflings 
Railway, of Sweden, have been built by the Baldwin 
Locomotive Works, of Philadelphia, Pa. The railway 
company rejected bids from European builders, the 
American firm's bid being the lowest, $9,000 per engine 
They are standard gage engines, with cylinders 16 x 24 
ins., driving wheels 4 ft. 3 ins. diameter, and a weight 
of 68,000 Ibs. in working order. Each engine has a 
six-wheel tender, with a tank capacity of 1,400 gallons 


The use of storage battery cars on the Second Ave 
Ry. Co., New York, has been authorized by the Com- 
missioners. The Waddell-Entz battery will be used, 
which has been in service at Philadelphia. 


Work is progressing on 
Keyal, 8. C., naval station, 
Washington, D. C., 
sandstone 
concrete 


the dry dock at the Port 
for which J. McCarthy, of 
has the contract. A good deal of 
has been met with in the excavation, and a 
instead of timber bottom wi'l be required. 
It wil! be a timber dock, 420 ft. long on the floor, and 
is designed to acccmmodate the new armored battle 
ships, which will be 380 ft. long and 26 ft. draft, and the 
two triple-screw which will be about 400 
ft. long. 


erulsers, 


A long railway cut in Brooklyn, N. Y., extending from 
the terminal of the South Brooklyn Railway & Terminal 
Co., at the foot of 39th St. to 10th Ave., where the 
tracks connect with the Brooklyn, Bath & West End 
Ry. Co.'s lines to Coney Island, etc., has been recently 
opened for traffic after long disuse. The cut is nearly 
4,000 ft. long, with a maximum Jepth of 80 ft. and an 
average depth of 56 ft. It is 40 ft. wide between th« 
retaining walls, which are 10 ft. high above the tracks 
and 7 to 10 ft. thick, and the width across the top of 
the slopes is about 130 ft. The excavation was 700,000 
cu. yds., of which 200,000 cu. yds. were rock and large 
boulders. The line is double track, laid with heavy 
steel rails and ballasted with broken stone. The con- 
struction occupied about two years and was completed 
three or four years ago, but the tracks at the eastern 
end were not laid to connect with the West End rail 
way until recently, when new traffic arrangements 
were completed. The brick terminal station at Third 
Ave. is 600 x 150 ft., with a covered way to the ferry- 
house. The West End Railway has secured running 
powers over the line, and will run its trains in connec 
tion with the ferryboats from New York. Mr. John W. 
Ambrose is President of the terminal company. 


The project for a transatlantic steamship line be 
tween Montauk Point, Long Island, N. Y., and Milford 
Haven, England, is again being revived by Mr. Austin 
Corbin and others, who propose to organize the Amer 
ican Steamship Express Co., with a capital stock of 
$10,000,000. The reason for the revival of the scheme 
at this time is the action of Congress in passing a Dill 
favorable to the American registry of steamers. In 
connection with the stea-nship line, the project includes 
a railway tunnel from Jersey City to Brooklyn, to be 
built by the New York, New Jersey & Hastern Ry. Co.. 
to connect the Pennsylvania R. R. with the Long Island 
R. R., for through trains to the end of Long Island. 
The time by rail from Milford Haven to London, 28% 
miles, is six hours. Formerly the idea has been to 
have American built ships, but now Mr. Corbin is re- 
ported as saying that Mr. William Pearce, of the ship- 
building firm of John Elder & Co., of Glasgow, has 
promised to build a ship which will make the trip in 
five days in fine weather, the distance being 2,875 
miles. The Montauk Point and Milford Haven steam- 
ship project has been brought forward from time to 
time, and was referred to in connection with another 
proposed transatlantic line in our issue of April 2. 


A national highway commission is proposed in a bill 
recently introduced by Senator Manderson. The bill 
has been referred to the committee on interstate - 
merce. The Senator said that he believed the exam- 
ple of early days would be repeated and that the gen- 
eral government by liberal aid to states and municipal- 
ities or perhaps of {ts own accord, would build na- 
tional highways. He did not believe that there could 
be a better expenditure of public money than on the 
construction of a great highway to connect Washing- 


ton with New York, passing through Baltimore and 
Philadelphia. 


The City & South London jon Ry. ts sald to be proving 
& great success. This is the underground electric road 
which we have described from cae to time. It was 
opened for traffic on Dec. 18, 1890, and has now been 
c= -dplnatiia tad We aig” oem mann time the 
electric locomotives have run 500,000 miles, and have 
handled a traffic of about 7,000,000 persons. For the 
first year each locomotive made about 27,000 miles, and 
in six months of working the total ¢ost for ‘locomo- 
tive expenses, generating power, wages, repairs and 
renewals is sald to have been about 16 cts. per raile, 






























































































































































Re oa ON AEE ST NT 





50 


ns on una 


PAPERS AT THE CHICAGO MEETING OF 
THE AMERICAN INSTITUTE OF ELECTRL 
CAL ENGINEERS. 

We have already published in full the paper by 
Mr. A. H. Bauer on “Electric Car Lighting,” and 
we concluded last week what was, perhaps, the 
most important paper of the meeting, the address of 
President Frank J. Sprague on the much discussed 
topic of electric traction on ordinary railways. The 
interest of the other papers to our readers does not 
warrant their publication in full, and some of them, 
on matters purely electrical or entirely theoretical, 
call for no mention here. We make, however, the 
following abstracts of the papers which we believe 
our readers will find of value: 

rive ELECTROLYTIC REFINING OF COPPER. 

This paper, by Mr. F. B. Badt, describes an in- 
dustry concerning which very little has been pub- 
lished, but which has become of great importance. 
The total output of electrolytic copper refineries in 
this country is now at the rate of over 40,000 tons 
per annum, and over $1,000,000 is invested in the 
industry. Although the details of the various plants 
have been kept secret with considerable care, the 
process is in reality a simple one. The masses of 
copper to be refined are placed in vats in a solution 
of copper sulphate, and connected to one pole of a 
low tension dynamo. These masses of crude copper 
form the anodes, and plates of refined copper form 
the cathodes. The current from the dynamo causes 
the gradual solution of the anodes in the electrolyte, 
and the deposit of pure copper on the cathodes. 

The principal electrolytic refineries are located at 
Pawtucket, R. I.; Bridgeport and Ansonia, Conn.; 
Camden and Newark, N. J.; Anaconda and Great 
Falls, Mont.; Blue Island, Ill., and in Baltimore, 
Philadelphia and St. Louis. At present 36 dynamos 
with a total capacity of 1,814 KW. (2,566 E. HP.) 
are in operation in electrolytic refining works. The 
potential used varies from 6 to 165 volts. 

There are several different methods of arranging 
the vats, cathodes, circuits, etc., some of which are 
covered by patents (Mr. Badt instances Smith, 393,- 
526, Nov. 27, 1888; Hayden, 465,525, Dec. 22, 1891: 
Stalman, 467,350 and 467,484, Jan. 19, 1892). 

It will be seen that since as much energy is re- 
leased in the formation of the copper sulphate as ts 
absorbed in its decomposition and the deposit of the 
pure copper on the cathode, in theory any amount of 
copper can be refined with a given amount of elec- 
trical energy. One pound of copper will be deposited 
in one hour, theoretically, from a copper sulphate 
solution by a current of about 386 amperes. But 
if this same current is passed through 100 vats it 
would deposit a pound of copper in each. Of course 
the resistance of the several vats places a practical 
limit to their increase; but it is always possible to 
reduce the resistance by increasing the surface of 
the plates and thus to greatly reduce the amount of 
power required for a given output of copper per 
hour. 

Hence where power is expensive and land cheap 
the internal resistance of the vats should be made 
2s small as possible; there will be a large number of 
large vats, and the cost of the copper under treat- 
ment will be a considerable part of the capital in- 
vested. Where power is cheap the reverse course 
may be pursued, and space and capital may be 
economized. This being the case, the author thinks 
that the claims of a greater output per horse-power 
hour which are made for the patented process noted 
xbove have little foundation. He objects to them 
further on the ground that they do not produce as 
pure copper. Americat refiners have usually adopted 
10 amperes per sq. ft. of cathode surface as a 
maximum, but some of the refineries using the pat- 
ented series processes go as high as 15 amperes per 
sq. ft. As the amount of current or rate of deposit 
is increased the percentage of impurities in the elec- 
trically deposited copper is also increased. 

It is necessary in order to obtain pure deposits to 
have a good circulation of the electrolyte. The 
sulphuric acid which is liberated at the cathode rises 
to the surface; and if there is not sufficient circula- 
tion the free acid will attack the upper portion of the 
anode more rapidly than the lower portion. One plan 
of securing a circulation is: to arrange the tanks one 
above the other and let each tank empty into the 


one below by a siphon drawing from the bottom, A 
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better plan, however, is to have a trough run through 
the whole refinery and feed each vat independently 
by a rubber hose. 

The electrolyte is raised from the collecting tank 
into the troughs by means of lead pumps or steam in- 
jectors. Both, however, are objectionable. The 
pumps are always getting out of order, and the 
steam injector means waste of steam, besides having 
the disadvantage of putting too much moisture into 
the electrolyte, which again necess'tates the adding 
of free acid continually. A better plan is to have 
two collecting tanks, which are to be used alter- 
nately. Just as soon as one is full it is made air- 
tight, and a small air compressor driven by an elec- 
tric motor compresses the air above the solution and 
drives the solution under a pressure of, say, 25 Ibs. 
through a pipe up into the troughs. 

The author finds the electrical apparatus of the 
refining companies is generally very poorly managed, 
and a great deal of expensive ignorance exists as to 
the details of the work. In one plant the lead linings 
of the tanks were made with ordinary wiped joints, 
which are soon destroyed by the electrolytic action 
of the solution. The voltmeter is in use in only a 
few works, and when used it is lugged from vat to 
vat by two men. In a plant now being erected un- 
der the author’s direction a potential board is plated 
in the superintendent's office. Both the terminals of 
each vat are connected with two contact points on 
the board, and by simply turning a switch the poten- 
tial of any vat may be determined at once. To guard 
against short circuiting in any vat, which soon spoils 
its contents, the author proposes an electric tell-tale 
in connection with the potential board. 

It is a common belief that the electrolytic proc- 
esses can produce pure copper from the “‘matte” of 
45% to 54% copper. This, however, has not yet 
been done in this country. The ordinary refining 
processes are used to purify the matter and produce 
copper of 97 to 98°) purity, and this copper is then 
subjected to the electrolytic process, 

Some European firms are said to be using elec- 
trolytic pro¢esses which produce pure copper 
directly from the matte. The author thinks, how- 
ever, that these processes have not been very suc 
cessful. The Siemens and the Hoepfner processe. 
extract copper directly from the ore. The former is 
in*use experimentally at a plant owned by the Sie- 
mens firm; and the latter is said to be successfully 
in use at three plants. 

In conclusion, the author estimates the cost of a 


refinery with an approximate capacity of 1,000,000° 


lbs. refined copper per annum at $123,000, exclusive 

of power plant or copper under treatment. Thes> 

two items will make the total cost about $223,000. 
ELECTRICITY IN BITUMINOUS MINING. 

Mr. Elmer A. Sperry, the author of this paper, 
said that the widely differing systems of mining in 
use in different districts rendered it difficult to de- 
sign a single machine adapted to all. Such a uni- 
versal machine is doubtless approached most close'y 
by the direct blow or reciproeating machine, which 
imitates in its action the time-honored pick, but 





Machanism for Converting Rotary into Reciprocat- 
ing Motion in an Electric Mining Machine. 


places behind it a force never before obtainable. tr 
is the only machine that may be used under al- 
most any condition or quality of coal, foreign sub- 
stances, underlying strata, or system of mining. It 
may be used for entry driving, under-cutting, dig- 
ging, holing or shearing. 

Two forms of electric reciprocating machines are 
in use. In one a continuously operating electric 
motor of about 4 HP. is connected by gearing to a 
catch or retractor which compresses the driving 
spring a distance of from 6% to 7 ins. This spring 
is of spiral form and surrounds the reciprocating bar 
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on which the cutter is fixed. It has a pressure of 
about 125 Ibs. per inch of compression, and is given 
an initial compression of about 500 lbs. The nitm- 
ber of blows per minute is 160 to 225. The mean 
«fective pressure of the spring on the drill-bar, whe 
allowed to strike the cushion, is 935 Ibs., and who 
striking the work 1 in. from the cushion it is 1,000 
Ibs. The mean effective pressure in air machinet 
employed for the saitie purpose is betweeti 400) anid 
450 tbs., a 3%-in. cylinder being the largest em 
ployed. The electric machine requires about 14) 
amperes of current at 220 volts. The drill-bar 
weighs 100 to 150 Ibs. Naturally it was found thar 
the percussive action of the machine was rather 
destructive to its mechanism. The author describes 
as follows the methods adopted to increase the lif: 
of the working parts: 


After working along variotis lines it) was at last 
found that mounting the driving pinion loosely pon 
the armature shaft, providing it with wing-like pro 
Jections between which and the armature shaft elas 
tle cushions stich as blocks of rubber cold be inserted 
seemed to solve the ptoblem, and when adopted it wis 
fonnd that the tepairs of armatufes were reduced to x 
small percentage of their former valte. An elastit 
mneditim was also employed in the commutator to ac 
count for the difference in expansion of the insulated 
segments and the commutator shell. Numerous driv 
ing keys or fins, consisting of rawhide, were set in the 
periphery of the armature and allowed to protrud 
for the purpose of securing the coils against cirenum 
ferential displacement. The fields were not found to 
sive trouble. With this construction of armature a 
large number of machines have been made and run 
successfully in mines in Tlinois, Indiana, Ohio and 
Kentucky. In some instances these machines are ru 
constantly day and night. 

Besides the elasticity introduced in the armature 
gear, elastic cushions have also been introduced tx 
tween the retracting device and the main gear, which 
is found to still further reduce the shock to the ma 
chine. At an early date it was found that a machiue 
capable of storing in each stroke of the heavy projec 
tile as great an effort as is required for rapid and ef 
fective cutting must of necessity be heavy to he 
capable of backing up the blow without serious re 
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Electr'c Recip:ocating Machine for Coal Mining 


coll, yet the machine. on the other hand, should be 
light for easy handling and erection by a single oper 
ator. With a light machine it was found impossible 
to allow the cutter to strike the work sufficiently hard 
in the stroke for its required penetration, without seri 
ous effects from recoil. The operator would complain 
hitterly of the machine running back upon him, jerk 
ing him about upon the floor of the mine, making ac- 
euracy of direction impossible, and yet lightness of 
the machine is important. To combine both qualities 
I devised a cycle of operation, shown in the diagrani. 
the object being to immediately start upon the act 
of retraction at the moment the projectile had been ar 
rested by the work, no matter at what point in the 
stroke, eliminating thereby the time element necessary 
for overcoming the inertia of the body of the machine. 
and starting it backward in recoil by the intense back 
ward spring pressures. The details are simple, and 
will readily be understood. The projectile (A) is forced 
forward by the spring (B); a cushion (C) relieves the 
shock when the projectile is not otherwise intercepted. 
A gear wheel (D) is constantly driven in the direction 
of the arrow by the motor pinion (EB). This wheel ix 
provided with internal ratchet teeth (R). A crank ‘()) 
is mounted entirely free from the wheel, and co-oper 
ates with a long-slotted pitman (H), connected with the 
projectile for retracing the same. A light steel crank 
arm is pivoted entirely free of the wheel (D) and an 
auxillary arm, (1), attached, provided with a dog co 
operating with the ratchet teeth (R), pivoted to thir 
main crank arin at point (J), and connected with the 
crank arm through the circular steel spring (KK). 
When the crank (G) reaches the back dead center at 
point (m), a reversal of the strains and a free forwara 
movement gcours in the direction of the rotation of 
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ued 
the wheel, but very wuch faster under the impetus of 
the compressed driving spring (B), the pitman and both 
ortions of the crank moving forward together. Suy- 
ose now that the forward stroke were intercepted at 

he point shown in the dotted line near the letter (A); 
t this moment the crank (G) would be found in the 
position (X), also shown in dotted lines, but its mo- 
nentum and the slot in the pitman would instantly 
llow i* to take up the position (Y), also shown in 
dotted Hines, being at an equal angle on the opposite 

de of the center. Its further progress would be in- 
ercepted by the remote end of the pitman and at 
this instant the dog would fall against the next 
tooth in the revolving wheel (D), immediately conmenc- 
ng its work of retraction without the necessity of the 
full stroke of the pitman being accomplished. The 
work of the percussive blow is fully accomplished be- 
fore full retardation, and while being intercepted 
Nothing is accomplished by standing and pushing 
against the face, so that this immediate retraction 
ix not found to interfere in the least with its effective 
operation, but on the other hand is found to eliminate 
entirely the serious effects of recoil upon the oper- 
iter. allowing a light machine to be easily and com- 
nletely directed while at work. Modifications of th: 
details have been employed, but the general principle 
has been found to werk extremcly well in practice 
rhe machine's efficiency has been found to be in ex 
ess of T0Z. 

The solenoid principle has also been tried for 
uining machinery. The machine weighs about the 
sume as the spring actuated machine and absorbs 
somewhat more energy. The mean effective press- 
ures are very low and fall off rapidly if the machine 
does not make its full stroke. 

“It was possible to recover in the solenoid ma- 
chine nearly 10°, of the energy expended during the 
tirst few minutes, but the heating effect was found 
» seriously interfere with its protracted operation.” 

For drilling holes and blasting, an auger machine 
« used, driven by a single reduction motor, and with 
in automatic feed. In case the resistance becomes 
excessive the feed is automatically relieved. The 
machine will bore in ordinary coal at the rate of 
ibout 8144 ft. per minute. It is driven by a single- 
reduction motor absorbing about 1 E. HP. 

The other classes of mining machines are the re- 
volving cutter and the chain machine. In the for- 
iner a revolving shaft, carrying cutters, is forced 
against the coal. The author thinks this type of 
machine can never succeed because the shaft has to 
he supported by journal bearings at two or more 
points, and here no knives can be located. As a 
consequence a solid pillar of coal is left in front of 
the bearings, which must be broken down by the 
forward pressure of the machine. Again, if the cut- 
‘ing bar encounters any foreign substance, the eut- 





Electric Chain Machine for Coal M ning, 


ters are usually entirely stripped off. The machine 
aust then be withdrawn, new cutters inserted ani! 
‘he broken ones dug out of the kerf. 

In the chain mach nes che cute s are inserte1 in 
4 chain running over sprocket wheels mounted in a 
frame which is extended under the coal as the cut 
advances. As all the cutters pass in succession 
under the eye of the operator, any breakage can be 
easily detected. If a foreign substance is struck, one 
tooth follows another in the attack upon it and will 
generaily cut through it. These machines can be 
worked in long wall mines where even the shortest 
reciprocating machine could not find room. One 
(described by the author is about 5 ft. long, 20 ins, 
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wide and 18 ins. high and weighs about aton. It is 
made to travel along the face and carries at its side 
a cutter which undermines to a depth of 3 ft. Work- 
ing in the fire clay underneath the seam,a single 
machine has repeatedly undermined 1,500 ft. in nine 
hours. The machine runs on a rail which is laid 
along the face and taken up as the machine passes 
over it and pushed to the front over the top of the 
machine on rollers provided for the purpose. This 
type of machine has been in use for about two years 
in the coal districts of northern Illinois. It absorbs 
about 7 tol0 E. HP., taking current from a flexible 
cable which allows a cut of 300 ft. before readjust- 
ment is necessary. 

Taking up finally the matter of haulage in mines 
the author says that the tracks are poor and light, 
curves are sharp, and grades are often very heavy. 
The first of these difficulties he meets by keeping 
the weight per driving wheel down, at the same 
time securing high tractive power by increasing the 
number of drivers. His motor, or mine locomotive, 
has eight drivers grouped in two swiveling trucks 
which are free to turn independently and can round 
curves of as smail aradiusas9ft. The four axles 
are all driven by one motor, the coupling being such 
as not to be interfered with by the relative move 
ment of the car body and the trucksin rounding 
curves. In regular service as much as 25. of the 
machine may oe depended on for drawbar pull. It is 
absolutely necessary to use sand, for. rapid 
acceleration on heavy grades and for quick action 
on the brakes, as the pit-car wheels are kept con- 
stantly oiled and make the track very greasy. But 
in using the rail for the return current, the sand in- 
terferes seriously with the passage of the current 
from wheel torail, especially with four-wheel motors, 
It is usual! practice in such cases to use sand on one 
side only, but this causes a serious side strain on 
the machine. With eight wheels, however, it is 
found that applying sand on both sides will still 
permit sufficient electrical contact through the 
fourth pair of drivers. The sand by the time three 
wheels have passed over it is sufficiently crushed to 
permit a fairly good circuit between the fourth pair 
cf wheels and the rail. 

Three sizes of this locomotive have been built, 
weighing 8, 10 and 12 tons, and standing 34 to 36 ins. 
high. The motor of the largest is of 125 E. HP. 
The temperature of the machine does not exceed 
60° above the afmosphere on atenhours’ run. These 
motors have been run on a rail as light as 10 Ibs. per 
yd. They have handled trains of 37 pit cars (2 tons 
gross weight each) ona 3% grade, and have run over 
the roughest tracks at a speed of over 30 miles per 
hour. ‘The trolley wire, which furnishes current to 
the motor, is strung along the roof ata distance of 
about 6 ins. outside the gage line of one rail. It is 
elastically supported, so that there is no concussion 
and rebounding of the rapidly moving trolley. 
Electric headlights are used on each end of the lo- 
comotive; and the 12-ton machine has the cab carried 
clear around the ends, completely Surrounding the 
motor man with a wall of solid cast iron 2'¢ ins. 
thick. Heisthus protected against injury by col- 

i sions, derailments, falls of rock, etc. 


ELECTRIC TRACTION, 


Besides the important address of President 
Frank J. Sprague on this topic, papers were present- 
cd by Messrs. H. Ward Leonard and Nelson W. Perry, 
‘The former described his proposed system of regu- 
lating electric motors working with variable resist. 
ance, which was explained in our issue of Nov. 28, 
Il. Mr. Perry's paper was devoted to setting 
forth the inherent advantages of the series system 
over the multiple are system, especially for long 
distance transmission. Among these advantages 
are the possibility of using the electric motor for 
braking by simply reversing it, thus saving the 
energy given out in stopping or in descendiug steep 
grades and returning it to the line. Another ad- 
vantage of thesystem proposed by Mr. Perry is that 
by it a road could be operated by a block system as 
near perfection as possible. The passage of a car 
out of one section into another would be impossi- 
ble provided another car was already in that sec- 
tion. A marked disadvantage of his proposed sys- 
tem, however, is that it necessitates the use of two 
line wires and two trolleys and a current of higher 
potentia! than is ordinarily used on street railways, 

A third paper, by Prof. Geo. D. Shepardson and 
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Edward P. Burch, described experiments made by 
Mr. Burch while asenior atthe University of Minne 
sota on street railway motors working under vari 
ous conditions. Amopvg the conclusions reached 
were that regulation by rheostats is preferable to 
regulation by commutated fields, also that for the 
heavy load at starting the field should have a small 
number of turns, and as the car reaches the normal 
speed the efficiency of the motor is increased by in 
creasing the number of turns in the field. 

Where a car is equipped with two motors, the 
average efficiency could be raised by putting the 
two in series at the start, and afterward cutting 
out one, or putting the two motors in parallel if 
necessary. An average of 12 road tests showed 
that with two motors on a car 27°, less current is re 
quired if only one is working. 

The resistance of a rheostat, as calculated from 
current and potential difference, decreases with in 
crease of current. This is because a large part of 
the resistance is due to the surface contact between 
the iron plates of the rheostat, and the heating of 
the rheostat presses the plates close together and 
reduces the resistances. 

The current required to run a car was found to be 
considerably less with wet rails than with dry rails, 
owing doubtless to the better contact between wheel 
and rail. On the other hand the load on the central 
station is about the same on rainy days and on clear 
days, the saving above noted being offset by the 
greater number of passengers and the increased 
leakage from the line. On curves there is also a de 
crease of resistance to the movement of the car when 
the rail is wet, amounting to about one-third. Greas 
ing the rails on curves reduced the resistance one 
half. 

The last part of the paper was devoted to a discus 
sion of the causes of * bucking” in railway motors. 
It sometimes happens that an electric car suddenly 
stops as if by collision. Usually it goes ahead again 
immediately as if nothing had happened, bnt occas 
ionally it retuses to goany further. The commonest 
cause of “ bucking "isa ground occurring on any 
part of the machine except between the fields and 
the trolley, which causes the motor to act as adyn 
amo on a short circuit, and it becomes a powerful 
electric brake. In some cases, however, the motor 
bucks when no grounding occurs. The authors, af- 
ter describing cases of this sort brought under their 
notice, said : 

It was noticed in each case that bucking was mwre 
Lable to oecur when the fleld was comparativeiy weak 
also where the armature reaction was greater. In each 
case the neutral line is shifted and the coils under the 
brushes are in active fleld. The large current in short 
circuited coils further distorts the fleld, and the spark 
ing at the brushes becomes excessive, causing a vigor 
ous flashing. As soon as the counter E. M. F. in the 
sections leaving the brushes rises above 20 volts the 
arc is carried around from one brush to the other, thus 
grounding the positive brush and short-circuiting the 
armature, which then acts as a dyname and canses the 
motor to buck. Such bucking is usually less vigorous 
than when caused by a dead ground, on account of the 
resistance of the arc. This explanation covers all the 
cases noted. 

Such being the causes of bucking the remedies are 
plain. Armature reaction must be reduced. This mili 
tates against the conclusion, drawn by Mr. Pearsall tu 
his recent Institute paper, that the strength of field 
is of little importance, and that the windings of the 
armature should be a maximum. The Nability to buck- 
ing would be reduced even when there is a large arma 
ture reaction, if the armature is divided into a large 
number of sections. 

An obvious remedy for bucking caused by direct 
grounding would be to connect the flelds between 
armature and ground instead of between armature and 
trolley. With such an arrangement, a ground on the 
fields would simply cut out a part of the coils, and 
cause that machine to work harder. A ground at 
brush between armature and fleld would cause a sud- 
den forward impulse on account of the field requiring 
some time to lose its magnetism, and would blow the 
fuse. A ground on armature would likewise cause 
a sudden forward impulse and blow the fuse. 
With such an arrangement there would be no true 
bucking except in cases of the flashing as noted. An 
incidental advantage of this arrangement is that the 
difference of potential between the fleld and the frame 
of the machine is reduced to a few volts caused by the 
drop through the field; hence there is less danger of 
grounding the field. The increased difference of poten- 
tial between armature and core is only a few volts, and 
would not affect the insulation very much. 
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LONG DISTANCE TRANSMISSION OF ELECTRICITY. 
In this paper Mr. Chas. F. Scott described two 
long distance transmission plants, installed by the 
Westinghouse Electric Co., the first of which has 
been in operation for about two years at Portland, 
Ore. At Oregon City, 13 miles from Portland, the 
Willamette River, which is here about \ mile wide, 
falls a distance of 40 ft., making a total] energy avail 
able of about 200,000 to 250,000 HP. The power 
station is located on an island in the middle of the 
river. Victor turbines of 300 HP. are geared to 
horizontal shafts from which the dynamo belts pass 
to an upper floor at an angle of 45°. Each wheel 
drives two alternating current dynamos for incan- 
descent lighting, generating a current of about 4,000 
volts potential. This is transmitted by a No. 4 B. & 
S. gage wire to a sub-station in Portland. The 
drop on the line 1s about 700 volts, and the potential 
is reduced by the transformers from 3,300 volts to 
1,100 volts. From the sub-station it is distributed 
about the city by various circuits to ordinary trans- 
formers which reduce it to 50 or 100 volts. 

A special type of armature was used for the dy- 
namo, and it has given the best of satisfaction. 
Each dynamo supplies a “bank” of 10 transformers at 
the sub-station in the city. The primary coils of the 
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DETAILS OF STEARNS TRUSS FOR HIGHWAY BRIDGES. 


10 transformers are connected in series for receiving 
3,300 volts, and the secondaries are connected in 
series for delivering 1,100 volts. Thus there are 
330 volts in the primary and 110 in the secondary of 
each converter. The efficiency of these transformers 
at full load is 96%. The final transformers, which 
reduce the potential to the proper point for use, treat 
the current exactly as if it were received from an 
ordinary dynamo. 

The plant was first started with two incandescent 
machines and five have since been added making a 
total capacity of 8,750 lamps (16 c. p.. There was 
one night when several armatures on the dynamos 
were burned out, which was attributed to an iron 
wire falling across the main line and and grounding 
several of the circuits. The convertersin the sub- 
station have not given one minute of trouble nor cost 
one cent for repairs. Oneexplanation of the success 
of the plant is the intelligent policy of the general 
manager, in harmony with his statement that “it is 
not the first cost which counts, but the cost of throw- 
ing outand replacing apparatus.” 

The other plant described by Mr. Scott is located 
near Telluride, Colo. A Pelton wheel receiving water 
from a 2-ft. steel pipe under 320 ft. head drives an 
alternating dynamo which generates a 3,000 volt 
current. This is transmitted three miles over bare 
wire and drives a 100 HP. synchronous motor at thet 
stamp mill. This motor requires a smali auxiliary 


motor for starting. One man starts the motor, and 
about two minutes is the time required. The small 
motor is first started and brings the armature of 
the large motor up to a speed a little greater than 
that of the generator. The large motor is then act- 
ing asan alternating current dynamo. The small 
motor is then switched oft and the large motor grad- 
ually slows down, When its speed is approximately 
the same as that of the generator the switch is 
closed and the two machines run in synchronism. 

It the motor speed is slightly lower than the gen- 
erator, it may fall into step when the switch is 
closed; but if there is much difference, the speed 
will fall still further. Of course when this occurs, 
the switch is opened and the small motor is used to 
bring the large motor up to speed. When once the 
two machines are running in synchronism, however, 
the unity of action is almost as perfect as if they 
were connected by gearing. If the load on the motor 
be increased to about double its rated capacity, it 
will fall out of synchronism and come to rest. The 
current, however, is held back by the self-induction 
of the motor armature and is not sufficient to cause 
immediate injury. Theefficiency of this synchron. 
ous motor at full load showed an efficiency of 
93%. Tests of smaller machines have showed an 


efficiency of 91.5%. The efficiency of the syn- 
chronous motor systém, leaving out losses in con- 
ductors but inciuding loss in generator and motor, 
was found te be 83 1-2% with a fall load of 50 HP. 
and 74% at half load. 

The pole line between the generating station and 
the mill runs for 2,500 ft. up the mountain side, and 
then crosses a rough plateau tothe mill. Many of 
the poles are set in solid rock and-.on a 45° 
slope. The surface of the snow in winter is occa: 
sionally level with the tops of the poles. Special pre- 
cautions against lightning are necessary. In one 
instance there were 42 discharges of the lightning 
arresters in asmany minutes, 

The plant was started for regular work in June, 
1891. From July 15, 1891, to May 1, 1892, an accurate 
record of the stops due tothe electrical machinery 
was kept. The plant was in regular operation for 
61g days per week, and the actual time lost during 
the 91 months was less than 48 hours. From 
Dec. 13 to May 1, 127 days, the time lost was 19% 
hours. For a time in the winter it was not practi- 
cable to shut down the usual 12 hours on Sunday, 
and the plant was run continuously for 22 days with 
no stops whatever. 

Such a record as this, with a new type of machin- 
ery, in a country where line construction and main- 
enance are peculiarly difficult, with practically con- 
tinuous service, with attendants who were not elec- 


tricians, with a high voltage, a considerable distance 
and large power, places transmission by an alternat- 
ing current synchronous system beyond the stage of 
experimental trial and gives it the stamp of com- 
mercial success. 

This is confirmed by the extension of the systein 
now in progress, An order has been received for a 
750-HP. generator to be located at the power station, 
and a 250-HP. motor to operate a mill about 10 miles 
distant, This generator has, with the exception of 
two machines in St. Louis, more than three times 
the capacity of any alternating dynamo thus far 
made in this country. Its weight is 40,000 lbs., and 
its efficiency at full load is about 95%. 

In conclusion the author said that the smallest 
size of wire suitable for line work in long distance 
transmission is about No.6 B. & S. gage. This will 
transmit 100 HP. 10 miles at 4,000 volts with only 
20% loss, or it will transmit twice the power 
half the distance. With a distance of 10 miles, and 
100 HP. transmitted through the size of wire just 
stated, the outlay for copper will be only 10% to 15°, 
of the cost of the plant. There is, therefore, not 
much to be gained by exceeding a potential of 4,000 
volts unless the distance is considerably greater 
than 10 miles. If, however, this distance is consider. 


ably exceeded, it is to be remembered that the cost 
of the line varies inversely asthe square of the volt- 
age. If it costs $100 at 500 volts, it willcost only $25 
with 1,00U volts. Where very high pressures are 
used, good practice indicates the use of step-up and 
step down transformers. 

SOME POINTS FOR THE ELECTRI ‘AL ENGINEER. 

We believe there is a general impression among 
engineers that of all members of the profession the 
electrical engineer is the one who is reaping the 
great rewards of both fame and fortune. It may be 
some comfort to civil engineers and mechanical en- 
gineers and mining engineers, whose time hangs 
heavy on their hands and whose services are not in 
demand as they would wish, to learn that their elec. 
trical brother is, or claims to be, no better off than 
they. In a paper with the above title the author, 
Mr. H. A. Foster, said: 

I assure you the electrical engineer individually “‘is 
not in it,’”’ to use a vulgar phrase, and, sad to say, has 
never been in it to any extent. Quite often officials of 
the electric lighting companies take a jaunt through the 
country visiting different stations for models for a new 
one for themselves. This often results in a worse 
muddle than ever, as they seldom find two stations at 
all similar, and they return resolved to use their own 
judgment. 

This leaves the real electrical engineer out in the 
cold, at a point where if known, he could, by consul- 
tation, do much good; but many of these company offi- 
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cials never heard of the American Institute of Electri- 
eal Engineers and need to have it brought to their 
notice In some way. 

Some may think that in time the electrical engineer 
will be called in and consulted, as are engineers of 
other works, but at the present rate I am afraid many 
will be angels or worse, before the majority of electri- 
eal central station companies come to that point. 


Mr. Foster stated that he had visited and inspect 
ed, both technically and financially, considerably 
over 100 central stations of electric lighting plants 
in the past six months, and it really seemed as if 
much of the ordinary commercial common-sense and 
the usual keen judgment and self-interest had been 
on a vacation when these plants were erected. 
Oftentimes the man put in charge at the start 
was a novice, and that worst of all novices for the 
business, the local amateur electrician. So much 
diversity of opinion is shown in designing these 
stations, and oftentimes by those whose opinion 
should have no weight, but unfortunately does, 
that it has the effect to convince some of the invest- 
ing public that the electrical engineer does not 
know his business and they might as well go it 
alone. 

Taking up some of the principal details of station 
design, the author said that more attention was 
now paid to the choice of a location than formerly, 
but eases still exist where great advantages are 
sacrificed to obtain others which prove evanescent. 
Much expense has been incurred in taking advant- 
age of water power so intermittent as to be unre- 
liable. The advantages of cheap land have some- 
times caused the advantages of a central location to 
be overlooked. 

Foundations for engines and dynamos are gener- 
ally very good, but too little attention has generally 
been paid to boiler foundations. 

Stations are not always designed with the idea of 
reducing the fire hazard. Brick stations are even 
found with the inside sheathed all over with pine. 

Water power is largely used for stations in north- 
ern and western New York, but almost invariably 
with steam in reserve. Water power alone is very 
difficult to govern and secure a uniform speed; but 
with a load large enough to take part steam and 


places wires can be removed from the main streets 
to alleys back of the shops, and the extra cost will 
be decidedly cheaper than underground work. In 
such few places as have already done this, wires are 
inconspicuous and the underground question is 
never raised. 


THE STEARNS TRUSS FOR HIGHWAY 
BRIDGES. 

We illustrate herewith a truss for highway bridges 
designed by Mr. W. E. Stearns, formerly of Leaven- 
worth, Kan., and now a member of the engineering 
staff of the Berlin Iron Bridge Co. As seen by the 
drawings, at each alternate panel the vertical is 
omitted and the tension members of the web cross 
to the posts on either side. The advantages of long 
panels are well known. Their disadvantages in in- 
troducing very long compression members and floor 
stringers of long span are in this truss overcome by 
the introduction of the intermediate panel points be- 
tween the verticals. Thus a bridge with 8 panels in 
the lower chord and the lower lateral bracing and 6 
panels in the top chord and bracing requires but 
two verticals. In order not to have too flat an in- 
clination to the long eye-bars of the web, the depth 
of the truss is somewhat increased, the highest econ- 
omy being secured when the depth is about 25% 
greater than would be used in a Pratt truss of the 
same span. This allows the designer to give a 
greater depth to the portal and the sway bracing, 
which is especially important for sustaining heavy 
wind strains. 

The greatest increase in the length of the com- 
pression members is of course in the top chord, 
where the omission of the alternate verticals makes 
the length of the members as regards bending in a 
vertical plane just twice as great as regards bending 
in a horizontal plane. To secure ample stiffness 
against vertical bending in the top chord with little 
increase of weight the two channels of the chord 
are spaced much farther apart than is usually the 
case. Thus the ratio of the vertical radius of gyra- 
tion to a two-panel length may be made equal to or 
greater than the ratio of the horizontal radius to a 
one-panel length. 

We are informed that the saving in material by 





HIGHWAY BRIDGE WITH STEARNS TRUSS. 


part water the wheel takes a steady load and the 
engine does the governing. In steam plants the 
economy of condensing is often disregarded when 
unlimited supplies of condensing water are at hand. 
The improvement in switchboards seems more 
marked than in any other department, owing prob- 
ably to the pressure of the insurance companies, 

lo line construction the substitution of larger and 
better poles and the use of black covered and less 
conspicuous wire, in place of white covered, com- 
prises about all the improvement. 

it can no longer be denied that wires are working 
very wellevery day in subways and the only valid 
argument against them is extreme cost. Neverthe. 
less when the genéral public learns this fact, cost 
will have little to do with the argument. In many 





the use of the truss, compared with an ordinary 
Pratt truss with equal unit strains and conditions of 
loading, is about 124%4%. This saving is made with- 
out departing from the simple rectangular form of 
the truss, and the cost of the shop work is stated to 
be no more than that on the Pratt truss. The sav- 
ing of material being chiefly in the posts, is made 
where the material is most expensive. The field 
work of erection is claimed to be less than with the 
Pratt truss, as the number of connections is much 
less and the main diagonals are placed outside of 
the posts. 

A patent on this truss was issued to Mr. Stearns 
on Jan. 21, 1890; and the Berlin Iron Bridge Co. 
has secured the control of the patent for the United 
States. 


SEWAGE PURIFICATION IN AMBRICA. 
(Continued from page 33.) 
Lenox.—New Plant. 


In 1887 the construction of a new disposal system 
was begun under the direction of the Selectmen and 
a committee. In 1888 the construction of the plant 
was put in charge of Mr. T. Post, who has since 
served as Sewer Commission of one and as superin 
tendent. Mr. E. W. Bowditch, of Boston, was the 
engineer for this plant, which was put in operation 
early in October, 1888. 

This plant receives the sewage from a population 
of about 1,000, and consists of a settling tank and 
large stone drains for sub-surface disposal. It is 
located near and on a hillside above the Housatonic 
River. A line of 12-in sewer pipe about 244 miles 
long leads from the village to the receiving tank at 
the upper side of the field, about SOO ft. from the 
river. There are 17 acres in this tract, not all of 
which are yet in use. 

The outlet sewer ends in a circular well arranged 
to divert the sewage at will into either side of the’ 
settling tank, a hinged gate swinging to close diverg 
ing channels. The settling tank is of masonry, and 
each side can be used alternately to permit the re 
moval of sludge. The liquid from the top of the 
tank is drawn off through a pipe line which connects 
with six brick manholes, or wells. In the bottom of 
each of these manholes is an iron stopper gate, 
smaller at the bottom than at the top. A rod ex 
tends upward from this gate and ends in an eye. 
By raising the gate slightly a small amount of sew 
age passes down through the bottom of the man 
hole. The discharge can be increased by raising the 
stopper higher. The sewage passes through the bot 
tom of the manhole into stone drains formed by 
digging trenches and filling them with stone. The 
drains are about 2 ft. wide at the bottom, 4 at the 
top and 4 ft. deep. Near the top of the drain an Akron 
pipe is laid with the bell joints on the down grade 
end, and through these joints the sewage escapes 
to the drain. They are covered over with earth and 
extend for some distance, say 300 to 400 ft., from 
the manhole across the field into a wooded 
where they end abruptly. There are six of these 
drains in use. They were designed to have at least 
equal periods of work and rest, but in June, 1892, 
four were being used at a time. 

A man is employed to care for this disposal area, 
and gives practically his whole time to it. Close at- 
tention is necessary in order to prevent the admission 
of too much sewage to any one drain, as in such an 
event the sewage appears at the surface of the 
ground or at the end of the trench, instead of passing 
off through the earth and after purification through 
the underdrains of the river. The duplication of the 
drains is now necessary, Mr. Post states, in order to 
give each a four-days’ rest. 

The underdrains connect below the field and the 
effluent is discharged into the Housatonic River just 
above a mill dam; the mill-owners preferring that 
the drainage be above instead of below the dam. 
The crude sewage can be discharged into the river, 
but it is not intended that it shall for any great 
length of time. When the water is not flowing over 
the dam no unpurified sewage is discharged into the 
river. 

When the writer visited Lenox the effluent was 
not perceptible when it entered the river. There 
was no odor at the end of the effluent pipe, at the 
manholes at the head of the drains or on the field. 
At the receiving tank there was a slight odor. The 
effluent discharges into the river only a few hundred 
feet from the Lenox depot, close by the railway 
track, but no one could possibly suspect that the 
plant was near, unless the wind should bring the 
odor from the field, and more particularly from the 
sludge pit or bed. 

The sludge is drawn out from the bottom of the 
receiving tank through about 200 ft. of 8 or 10-in. 
pipe to an earth pit. From this pit it is removed to 
a compost heap, which, so far as could be learned, 
is the only approach to a nuisance which there is 
about the disposal tract. The sludge is drawn from 
the tanks at intervals of from 8 to 21 days. Last 


area, 


spring a year’s accumulation of sludge was placed 
upon Y-acre of land and the land planted to corn. 
The corn had a very thrifty appearance for near the 
middle of June. This year’s accumulation of sludge, 
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with the dirt which had been put with it, made at 
the end of the year 52 cart loads (size of cart not* 
stated) of material. 


Amherst, Mass. * 


About the year 1881 Amberst, ‘Mass., put in a 
plant for the disposal of sewage upon land. Aim- 
herst is a well known and attractive New England 
college town, situated on hilly land with good natural 
drainage. The town had a population of 4,512 in 
IS00, The sewage disposal plant followed close 
upon the introduction of a public water supply, 
which occurred in 1879. The first sewer served only 
a few houses, but there was no suitable water course 
near at hand into which it could discharge. The 
sewage, therefore, was conducted to a settling tank 
from which the liquid matter was drawn onto land 
through ditches and the sludge removed and spread 
upon land. This tank was tended by a farmer, with- 
out expense to the town. 

Some three years ago the tar and other wastes 
from a gas lighting plant, which discharged into the 
sewer near the settling tank, caused the disposai 
plant to clog so that its workings have since bec 
miperfect. 

The separate system is employed, it should be 
stated, only a few house drains being connected 
with the sewers. 

In 1891 the sewers were extended and an outlet 
built to a new settling tank some two miles from 
the center of the village and about 500 ft. from Fort 
River. This tank is of stone, cemented, about 15 x 
20 ft.x6 ft. deep, in two equal compartments. On 
the main to the tank are several manholes designed 
to permit sewage to be drawn out for irrigating the 
adjacent farms, but noue of the farmers along the 
line have yet expressed a desire to use the sewage 
for this purpose. : 

Mr. Heary Hastings has agreed t care for the 
new sewage tank for five years from 1891 for the 
privilege of using the sludge as a fertilizer. 

A 10-in. sewer pipe leads from the village to the 
new tank, where it branches into two 8-in. pipes 
leading to the two compartments. The flow from 
each of the two branches can be controlled by a 
sliding gate so that the sewage can be turned into 
the compartments alternately. 

The sludge is removed from the tank once a week 
more or less, by simply raising a Chapman gate and 
letting it flow into a pit excavated in the sand. 
There are two of these pits, one for each compart- 
ment of the tank. When the sludge is drawn from 
the tank it contains much water. This rapidly 
drains off through the sandy soil. 

No attempt has yet been made to purify the sew- 
age further than by the settlement of the sludge. 
The liquid flows through a pipe sewer 520 ft. long 
to Fort River. This plant was visited June 11, ona 
warm day. There was scarcely a bit of smell at the 
tank and sludge pits and none a few feet distant. 
The settled sewage was but slightly colored as it 
discharged into the river, and appeared to have no 
effect upon the stream further than to cause a slight 
green deposit or growth upon its bed for a few feet 
from the effluent pipe. As the system has been in op- 
eration only since 1891 little can be said regarding the 
results obtained. It should be remembered that the 
settlement of the solid matter in the sewage is all 
that is attempted. 

About three-fourths of the sewage of the town 
goes to the disposal tanks which are southeast from 
the town and near to no houses except two or three 
farm houses. The other one-fourth of the sewage 
passes through an S8“and 10-in. pipe line to an ordi- 
nary field having a sandy soil, located about a mile 
from the center of the village. At this field the 
sewage practically passes directly onto some 34 
acres of land through ditches. Three heavy crops 
of hay per year are cut from this land, which gave 
only one light crop before sewage was applied to it, 
some six years ago. There was a slight smell at the 
point where this sewage discharges upon the land. 
The tract is not underdrained, and the sewage, so 
far as could be learned, does not give trouble by 
collecting in hollows. The land has a slight slope. 

There are about six miles of sewers in the town. 
The cost of the settling tank was small. Mr. W. 
W. Hunt is Chairman of the Selectmen and has had 
charge of the sewerage system for some time. Mr. 
). A. Davis, of Amherst, did the engineering work 
for the town in 1891. 


THE CHICAGO GRADE CROSSING QUES- 
TION. 


A report of more than usual merit and interest 
has been submitted by the Terminal Commission 
appointed to report to the city authorities upon the 
subject. The report is perhaps too radical in its 
recommendations to be readily accepted, being noth- 
ing less than the systematic elevation of the railway 
tracks within the (real) city limits of Chicago to a 
height of 16 ft. above the surface. For reasons dis- 
cussed in our issue of Oct. 29, 1887, and again sum- 
marized in another column, we believe that this is 
the only permanent remedy for the trouble which is 
before Chicago and other flat cities. 

The Commissioners appointed by the City Council 
to consider the grade crossing question were not en- 
gineers, but practical business and transportation 
men. They appointed Mr. Carl Binder to act as 
their engineer. They were acting under the follow- 
ing resolution of appointment, passed in February 
last: 


Resolved, That the Mayor be and is hereby authorized 
to employ three experts who shall examine the roads 
and construction of all terminal steam railways now 
centering in Chicago on grade crossings; that said three 
experts be appointed for the purpose of suggesting «& 
remedy whereby grade crossings on all said terminal 
roads can be abolished by elevation or otherwise; that 
said experts be required to report in each case some 
method by which grade crossings can forever ve 
abolished within the city of Chicago, and that they be 
authorized to collect such information from abroad 
and at home as shall fully advise them upon the best 
methods to accomplish this result. That the said ex- 
perts and such assistants as they may require be 
paid from money not otherwise appropriated, and that 
they be authorized to proceed immediately with their 
work, to report to this Council within three months 
from the date of their appointment. 


This Commission submitted a preliminary report 
May 12, and by resolution of the Council May 23 
its time of service was extended three months 
from that date. It now submits the following 
recommendations ‘‘as being upon the whole the best 
to secure the results desired in the interests of the 
public, and as we believe of the railway companies 
themselves.” I1t will be seen that the recommenda- 
tions of the Commission are of quite a radical na- 
ture. Nevertheless we think the Commission is 
correct in stating that in this way only can per- 
manent relief be obtained and the necessities of the 
situation adequately dealt with: 


1. By reason of the division of the city of Chicago 
by the Chicago River into three districts—the North, 
South, and West sides—it is evident to your commis- 
sion that the different railways entering the city 
through these districts must be arranged and classi- 
fied into separate groups. 

2. The necessity for the immediate adoption of some 
plan for removal of traffic of the steam railways from 
the surface of the streets and highways of the city is 
imperative and unquestionable, and should not longer be 
postponed. This necessity arises from the highest of 
considerations—namely, the protection of human life— 
both with respect to those using the streets for the 
primary purposes for which they were created, as 
well as protection to those traveling upon or operating 
the trains of the steam railway lines. This overruling 
necessity found expression in the message of the 
Mayor, above referred to, and in the prompt and 
unanimous action of the Council thereon, and is strongly 
emphasized in the voice of public sentiment by the 
people and through the press. In this connection we 
have compiled statistics by persons employed by us 
showing from 6 a. m. to 7 p. m., a period of 13 hours, 
the number of vehicles, street cars, street car passen- 
gers, pedestrians, number of delays, total time of de- 
lays, delays to vehicles, delays to street cars, delays 
to street car passengers, delays to pedestrians and 
cost of delays at a number of the principal intersections 
within the city, from which it will appear that the 
item of delay alone, computed on the basis of a fair 
day’s ayerage of délays for the entire year, amounts 
to nearly $500,000 annually and this, too, at only 36 
out of over 1,500 crossings; a table showing the fore- 
zoing in detail is submitted herewith. 

The number of persons (not including railway em- 
ployees) killed upon steam railway tracks within the 
city has been so recently the subject of extended dis- 
cussion in the public press that it is not necessary to 
dwell upon the harrowing details. (It is alleged to ay- 
erage about one death per day.—Ed.) 

3. Your commission is advised by the law officers of 
the city that the control of the streets and highways 
within the city charter confers upon the Common Coun- 


cil full authority for preserving the streets and high- 
ways to the free use of the public and protection of 
human life; that in the exercise of the powers so 
conferred upon it the Common Council has authority 
to adopt such plan as it may deem most efficient to ac- 
complish this result; that this power exists not only 
with respect to streets and highways in existence when 
a railway is built, but as well to streets and highway x 
created subsequent to the constraction of a railway 
that the power so conferred extends to requiring the re 
moval of all steam railway tracks from the surface of 
the streets and highways of the city, and to granting 
permission to the owners of such tracks to elevate the 
same above the surface, or to carry the same beneath 
the surface, or to carry such streets and highways over 
or under such tracks by means of viaducts or sub- 
ways, so far as it may deem advisable. Your commis- 
sion is fully convinced from the advice of the law 
officers of the city that the Common Council possesses 
the most ample and unquestioned powers for the pro- 
tection of the public interests with respect to the 
streets and highways in the city. 

4. It being,therefore,not only within the power of the 
Council, but its duty as well, in the protection of the 
public interests to adopt some means to that end, we 
are brought to the consideration of several plans which 
are possible from an engineering point of view. 

(A) The subway plan.—This would require the plac- 
ing of the rails at a great depth below the surface of 
the streets, and is dismissed as wholly impracticable. 

(B) The Viaduct Plan.—The topography of the city of 
Chicago is such that the streets and highways in their 
natural condition are practically level, and they shouid 
be preserved in the same condition to the public use, 
wnless there are controlling reasons to the contrary. 
The construction of viaducts requires for the protection 
of the lives of those operating the trains of the rail- 
ways head-room of about 20 ft. between the top of the 
rail and the lowest projection of the viaduct above. 
This means raising the street above its natural level 
not far from 22 ft. As there are within the limits of 
the city more than 1,500 intersections of streets by 
steam railways, consisting of from 2 to 80 parallel 
tracks, it will be seen that the adoption of the viaduct 
plan would involve the creation of a large number of 
steep hills in the streets, thus constituting a serious 
obstruction and interference with their free and proper 
use by those for whose use they were created, besides 
seriously injuring adjacent property. 

In addition to the injuries which the public would 
suffer from the artificial inequalities thus raised in the 
streets through the diminuticn of the loads to be moved 
and the interference with rapid transit, the damages 
for which the railways would be liable, arising from 
the change in the grade of the streets, make this plan, 
in the view of your committee, extremely objectionable 
and unsatisfactory to the public. The total amount 
hitherto expended for the few viaducts built in the 
city is nearly $4,000,000, to which the city has con- 
tributed more than one-third, and is sued for damages 
to property abutting on the viaducts for an amount 
aggregating more than $1,500,000. The amount hiih- 
erto expended and the liabilities incurred on account 
cf the few existing viaducts shows, in our judgment, 
that that system will involve a very large outlay. In 
addition, the cost of niaintenance, renewal, and repair 
of any considerable number of viaducts would involve 
a large annual outlay. It is suggested in the interest 
of some of the railway companies that this plan could 
be somewhat simplitied and the expenses reduced by 
closing a number of the streets crossed by the railway 
tracks. But we cannot but believe that the public in 
terests would suffer very much thereby; experience 
has shown that in a great and growing city, like the 
city of Chicago, all the streets and highways are ab- 
solutely required for the public use, and in addition to 
this the large damages which owners of property abut- 
ting upon streets, which are turned into culs-de-sac by 
that plan, would be altogether disproportionate to any 
good that would flow either to the public or to the rail- 
way companys. 

(C) Depression of the Streets Below the Railway.- 
As the head-room for the streets, if depressed below 
the railway tracks, requires from 14 to 16 ft., and as 
many of the sewers are placed about 7 ft. below the 
surface, this plan is, for the reasons stated under plan 
“A’’, entirely impracticable. 

(D) Modified Plan, So-Called.—A plan has been some- 
what discussed which involves the partial elevation of 
the tracks and the partial depression of the streets — 
about 8 ft. each. This plan embraces substantially all 
of the evils of all the plans already referred to, and es- 
pecially the disarrangement of the sewerage, water 
and gas pipe systems of the city. In addition to this, 
it is extremely objectionable, because it prevents the 
utilization of land beneath the railway tracks at points 
where its use is demanded for storage and other busi- 
ness purposes. 

(E) The Elevated Plan.—This plan contempetes the 
entire separation of the traffic of the streets from the 
traffic of the railways, thus sécwing the restoration 
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of the streets to the uses for which they were orig- 
inally created. This, in the opinion of your coummis- 
sion, is the only plan which is sufficiently comprehen- 
sive to meet all the requirements of the present and 
the future of this city. Any plan to be satisfactory 
must not only provide that existing restrictions be 
removed, but must also admit of the widest develop- 
ment aud expansion of the traffic upon the streets of 
the city and the railways entering it. In dealing with 
this problem, which is beyond question the most im- 
portant one confronting this city in its business and 
ether interests, any partial solution, or temporary 
makeshift, will be altogether unacceptable to the pub- 
lic and unwise in every respect. As Chicago is now 
one of the most important railway centers of the world 
and is clearly destined in the near future to lead all 
other cities on this continent in the struggle for com- 
mercial supremacy, we believe that this question should 
now be dealt with on the most comprehensive basis 
once for all. 

Your commission is of opinion that at an early 
day the city should take steps to cause the different 
railway companies now occupying the streets with 
their tracks to remove the same and restore the streets 
to the uses for which they were originally intended. 
The present crowded condition of the streets, the dif- 
ficulty in transacting business, and the certainty of a 
large increase in the volume of travel, trade and busi- 
ness upon the streets in all parts of the city, make this 
plan an imperative necessity. : 

In making these recommendations your commission 
is not unmindful of the expense and inconvenience 
which will be occasioned by their adoption, but we are 
of the opinion that these disadvantages will be more 
than overbalanced by the increased facilities which the 
railway companies will have and the diminished ex- 
pense of maintenance and operation of their lines. 
It is an undeniable hardship to railway companies 
which have but recently constructed expensive via- 
ducts by order of the city authorities to now be com- 
pelled to adopt other and different plans for protecting 
the public interests in the streets of the city; but, as 
above stated, your commission is of opinion that 
these individual instances ought not to stand in the 
way of the public interests, which demand a more per- 
fect and comprehensive system. Besides, it must not 
be overlooked that the viaduct system of the city is at 
present only in its infancy, and, if pursued as a per- 
manent policy hundreds of others must be erected at 
aun expense enormously greater than has been incurred 
up to the present time. In addition, the greater num- 
ber of viaducts already constructed were constructed 
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to say that in their Judgment, as confirmed by the ex- 
perience of the city authorities of Philadelphia and other 
c‘ties, the elevated railway should be so constructed as 
to leave not less than 15 ft. in the clear between the 
tep of the curb and the lowest projection of the elevated 
railway. They also believe from the investiga‘io:s 
which they have conducted that there will be no 
_ Serious difficulty in accommodating the industries of th 
city by the elevated plan. It is believed that indus 
tries now enjoying railway facilities can be rearranged 
with but little expense, so that they may be aceommuo- 
dated with railway facilities, and that 
ranged the business be 


when so rear 
transicted 


may much gore 
expeditously and economically. Freight houses, several 
stories high, can be built and s» arranged thar cars 


tay be run to any story by means of hydraulic lifts and 
switches and handled by hydraulic power, thus dis 
pensing with the expensive and cumbersome methods 
and appliances now in use. 

It is well known that in convenient localities the 
lands necessary for freight house purposes command 
high prices, and railway companies can scarely afford 
to own the lands required for terminal purposes when 
they have only the use of the surface of the lands fo. 
the purpose, whereas the plan which multiplies ‘his 
by the use of many stories reduces the capitalization 
necessary for furnishing the public the facilities re- 
quired. 

A number of the streets in the city are occupied leng:h 
wise by railway tracks, in many 
excluding the public therefrom. We are advised by the 
ecrporation counsel that the Supreme Court of this 
state has recently decided that the City Council has n» 
authority to permit grant the right to com 
panies to use the streets to an extent which excludes 
the public therefrom. (The case of Archer Ave., occu 
pied for 1,450 ft., is quoted in detail, and immediate 
steps to recover all streets so used are recommended.) 

The necessity for prompt action in recovering the 
possession of streets occupied lengthwise is emph isized 
by the effect of delay on the part of the city which 
as your committee is informed, resulted in its losing 
valuable rights in the litigation between the city and 
the Mllinois Central Railroad Co. Attention is als» 
ealled to the fact that one or more of the companies 
entering the city are now claiming a portion of Clark 
St. as belonging to them, and have erected walls 
the street for the purpose of emphasizing the claims. 

Railway companies can, undoubtedly by agreement, 
greatly reduce the expense to themselves of the tm 
provements in question. If they their 
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(The hatched areas are railway property and the terminal stations are shown in solid black.) 


at the joint expense of the railways and the city, and 
there are now pending suits against the city aggregat- 
ing $1,500,000, from which the city and the companies 
would be relieved by the adoption of the elevated plan. 
It is perfectly manifest that the location of the ruail- 
ways within the city limits relatively to each other and 
the topography of the city are such inthe different 
districts that the elevated plan in one portion and the 
viaduct or a different plan in another portion cannot 


be successfully carried out with a due regard to all 
interests. 


Another element to be considered in connection with 
this subject is the great expense indfspensable in the 
maintenance and renewal of viaducts which, as we 
have been informed, has in whole or in part been as- 
sumed and hitherto paid by the city. We have no hes- 
itation whatever in expressing the confident opinion 
that in view of existing conditions, and taking into 
consideration the future growth of the city and its 
commercial interests, the plan which we recommend 
will be cheaper, better, more efficient, and more satis- 
factory than any other. The experience of eastern 
cities in the United States and of all the large cities 
of Europe confirms this opinion. 

Your commission does not feel that it is required or 
warranted in going into the minute details of the plan 
whieh it recommends. The members deem it sufficient 


respective interests they will be able in the districts 
preferred to come in together in parallel lines to a 
joint passenger depot and create freighthouses and 
other terminal facilities, and relieved much of the 
property now owned or occupied by them so that 
it may be used for business and other purposes. The 
lines in the Southern Districts, so called, could stop 
at 22d St. and join in the erection of an elevated union 
passenger depot (the same as is now done on the sur- 
face on the westside at Canal and Madison Sts.), of a 
size, plan, and character sufficient to accommodate 
all the business they now have or would be likely to 
have in the future, thus relieving a large amount 
of property lying north of 22d St., now used by them 
and which is denianded at the present ¢ime for busi- 
ness purposes, and relieveing the city from the neces- 
sity of constructing the extremely high buildings now in 
the course of construction on account of the circum- 
scribed area, to which business is confined at the 
present time. The lines of the West side, North 
side and South side districts, so-called, should be ex- 
cluded from the stréets within the following bounda- 
ries, to wit: On the west by the west line of Canal St. 
on the north by the north line of Kinzie St., and on the 
south by the south line of 22d St. 

We have had valuations fixed by the valuation com- 
mittee of the Chicago Real Estate Board of the real 





estate between 


(excluding all -improvemeuts), 
Madison, 22d St., State, and Canal Sts., owned by the 
railway containing 11,616,719 st. ft and 
submit herewith their certificate showing the value of 
said real estate at the present time to be $50,271,526 
The amount which the companies could thus realiz 
from the sale of the lands owned by them which would 


lving 


companies 


be unnecessary for use under the foregoing plan would 
go far toward defraying all the expenses to which 


they would be put for improvements in question 


It ought, perhaps, to be mentioned that, inasmuch 
as the Common Council has granted to the Chicag. 
Klevated Terminal Ry. the right to construct and 
operate an elevated railway as far north as the seuth 


line of 12th St 
should not be 
Elevated Terminal 
the same manner 

The St. Charles Air Line 
owned 


the other companies on the South sick 
restricted to 22d St., 


Ry. Co. shall 


untess the Chi age 


also be restricted in 

Railroad Co., a corporation 
the Chicago, Burlington «& 
Quincey, the Chicago & Northwestern, the IHlinois Cen 
tral and the Lake Shore & Michigan Southern railways 
owns side rtacks extending from the south branch of the 
Chicago River to a point of connection with the Illinois 


or controlled by 


Central track, east of Michigan Ave., to a point b 
tween 15th and 16th Sts., which crosses many im 
portant streets ond is exclusively used for transfers 


Inesmuch as the elevation of this road would interfer: 
with the Alley elevated road, which is now in operation 
a point St., ith St., 
and is destined to be one of the main passenger 
of the city, and the entering 
the city have all of 
the Chicago Union tailway, and as the hat 


from near Van Buren south to 
lines 
inasmuch railways 


as 
substantially become owners 
Transfer 
ter has established facilities in the suburbs in the city 
for the interchange of freight traffic between all the 
roads entering the city to remove far possible 
from the business portion of the city the transfers be 
tween them, and inasmuch as the traffle interchanged 
mk tween the Madison & Northern branch of 
the Hlinois Central and its main line be effected 
as far as its freight business is concerned through the 
instrumentality of the 
and so far as its passenger 
the belt lines existing in and about the city, and inas 


as as 


Chicago, 
can 
Transfer Ry., 


Chicago Union 


business is concerned by 


much as we are not able to find that the said St 
Charles Air Line R. R. Co. has any right to maintain 
suid tracks permanently, we recommend that the same 


be removed. 

All that portion of the tracks of the Union Stock 
Yards & Transfer Co., lying east of their present con 
nection with the Lake and Rock Island 
panies should be absolutely removed, there is 


Shore com 


as ne 
longer any use for their continuance east of that point, 
between their tracks 
Chicago 


westerly 
either 


there being connection 
and all railways 
directly or through the instrumentality of the various 
belt lines, and the remainder ot the tracks of this 
company inside of the city limits should be elevated as 


therefrom entering 


their connecting lines are required to elevate as above 
recommended. 

The adjustment of matters by the railway companies 
among themselves so as to come in groups in parallel 
lines would do entirely away with the vast expense and 
great danger now arising from the vast number of 
complicated and dangerous intersections now existing 
in the city of Chicago. The most complicated network 
of railway intersection in the civilized world is to be 
found the The delay occasioned 
thereby, the from the construction 
and maintenance thereof, the great number of collix- 
ions and the consequent injury to persons and property 
which have resulted therefrom, suggest in the strongest 
way the necessity of adopting measures for relief. 

Another great advantage gained from the elevated 
plan will be the impossibility of persons getting upon 
the tracks lives and those of 
persons upon the railway trains. Everyone is familiar 
with the custom of people using the railway tracks as 


in city of Chicago. 


expense resulting 


and endangering their 


a highway in passing from point to point. 

The elevations which the foregoing plan contemplate 
could be accomplished in sections and gradually, so as 
to relieve the companies, as far as the public interests 
will permit, from an immediate outlay for the entire 
work. 

We have carefully examined the terminal factlitie« 
of the most important companies of the United States 
in the largest cities, including Philadelphia, New York. 
Jersey City, Boston and Rochester. We have consulted 
eminent engineers and leading railway men of the United 
States, the publications of the in:portant railways of 
Europe, and especially the portions bearing on elevated 
tracks and elevated terminal facilities. We have ex 
amined large warehouses in New York City, operated 
by hydraulic power, owned by the leading wholesalers. 
where elevaters are used for transferring teams frou 
story to story, have given the entire subject our best 
thought, and have devoted nearly our entire time, since 
our appointment, to the subject, and we are fully con 
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vinced of the entire practicability of the elevation of 
railway tracks and terminal facilities within this city, 
and that it is decidedly the best plan which can be 
adopted in this city, for the best interests not only 
of the public, but the railway companies themselves. 

Elevated railways and elevated terminal facilities 
are no longer an experiment. Experience has demon- 
strated that they are the most efficient and economical 
method of handling a large and extensive business in a 
city whose business is so large and varied as that of 
the city of Chicago. All the materials for this con- 
struction are furnished, and cheaply too, by manu- 
facturers within the city of Chicago, All the vast ex- 
pense to which railway companies are now subjected 
for policing their tracks, the establishment and opera- 
tion of gates, fences, guards, watchmen, lights, etc., 
and all the grievous loss of life and limb, would be en- 
tirely avoided. The expense of handling freight traffic 
with the new and improved terminal facilities above 
suggested would be largely reduced. 

George Hackney, E. 8. Dreyer, Fred. 8. James, 

Commissioners. 

Included with this report was the accompanying 
sketch map showing in black the railway property 
between 22d St. and the business center which it is 
proposed to release from railway use, and enable the 
railways to put upon the market by removing the 
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100-LB. STEEL RAILS; PENNSYLVANIA RB. R. 


We have from time to time referred to the growing 
tendency to the use of heavier rails on our principal 
trunk lines, and have illustrated a number of sections 
of rails varying in weight from 80 to 100 lbs. per 
yard. The New York Central & Hudson River 
R. R. is laying 100-Ib. rails on the five miles of four- 
track line between the Grand Central Station, New 
York, and Mott Haven, and these rails, together 
with the Hartford steel ties which are to be laid 
later, were illustrated in our issues of March 12 and 
19. The Pennsylvania R. R., whose standard 85-lb. 
rail was illustrated in our issue of Aug. 13, 1887, 
has recently adopted a 100-Ib. rail, of which a sec- 
tion is given herewith, for which we are indebted to 
Mr. W. H. Brown, Chief Engineer, and its dimen- 
sions as compared with those of the New York 
Central 100-lb. rail and the 100-lb. section of the 
mean types of rail sections prepared from the aver- 
age dimensions of the sections suggested individually 
by the members of the committee of the American 
Society of Civil Engineers on “Standard Rail Sec- 
tions”. (Eng. News, March 21, 1891), are given in 
the accompanying table. The new rail and splice bar 
are of a similar type to the 70-Ib. and 85-Ib. sections 


100-LB. STEEL RAIL, PENNSYLVANIA R. R. 


terminals to 22d St. The Grand Trunk, Lake Shore 
and Pennsylvania union terminals are included in 
this area. There is also included with the report an 
elaborate table showing in detail for 36 differen® 
grade crossings of streets the total traffic and’ total 
delays during a period of 13 hours (6 a. m. to 7 
p: m.), which we condense as follows: 
‘Total traffic. Highest. Lowest. Total. 
Vehicles SUL 384 68,315 
Street cars 1,066 33 9,150 
Street car passengers. . 63 261,942 
Podestriams .....<:..... 14, 541 8 119,181 
Total delays. 
Number 8 3,081 
‘Total minutes é 31 
No. vehicles 2, 8 
No. street cars DP . cdmege 
No, pedestrians a 29 
Cost of delays $110.26 $0.86 
Cost per year obnsd “eaaed 

Of these crossings 16 had the view iaemeanih 8 
had it partially obstructed, 8 had the view clear, 
and for 4 it is not stated. The number of tracks 
crossed ranged from 23 down, the average being 
about 4. At 4 of these selected crossings there were 
no gates, including some of very heavy traffic where 
the view is (ordinarily) clear. Included among the 
crossings are quite a number between 40th and 63d 
Sts., and we judge the basis of selection was to 
give a fair average rather than to show the worst 
cases only. 


The Poughkeepsie Bridge Co. has filed a certificate 
of reorganization under the name of the Poughkeepsie 
Bridge & Railroad Co. The reorganization agreement 
contemplates the consolidation of the Central New Eng- 
land & Western R. R., with the new corporation, and 
provides for the control of the consolidated companies 
by the Philadelphia & Reading R. R. 


of the Pennsylvania R. R., the rail having a particu- 
larly deep head. The rail has about 49% of its sec- 
tional area in the head, 18.5% in the web and 32.5% 
in the base. 

It will be observed that the Pennsylvania section 
is a considerable departure from all previous 100-lb. 
sections. It is %-in. lower and 4-in. narrower on 
the base than the New York Central section, agree- 
ing with that, however, in having the base consid- 
erably narrower than the height. The main con- 
trast between the two sections lies in the distribution 
of metal, as shown in the following little table, to 
which we add the mean of the individual suggestions 
of the members of the Am. Soc. C. E. Committee on 
Rail Sections, as shown in our issues of March 21, 
1891, and April 2, 1892: 

N. Y. C. Penna. Mn. oe 
100 Ibs. 100 Ibs. A.S.C. 
40. 49. ate 5 
18.5 21. 
32.5 37.5 
100.0 100.0 

It is a long time since we have seen a newly de- 
signed rail section with so large a proportion of the 
metal as 49% #n the head, or even 45%. The ten- 
deney is all the other way. Perhaps the Pennsyl- 
vania officials have secured good evidence that no 
inferiority of quality, due to scant work upon the 
head in rolling, will result from this very heavy 
head; but otherwise we should be disposed to expect 
that the rails would have to be rolled very hot, and 
that the head would be more or less ‘‘rotten” and 
“punky” in texture, and wear unevenly, so that the 
rails would have to be removed from the track long 
before any considerable percentage of wear had 
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taken place. Indeed, we doubt whether any 100-Ib. 
rail section will maintain good condition in other re- 
spects so long that the mere abrasion of metal will 
determine its life. 

The last Pennsylvania corner radius of 7-16 in. is 
still retained. The Pennsylvania has withdrawn, 
thus far, from its old position in favor of %-in. and 
yin. corner radii, but seems indisposed to go fur- 
ther, so that its present radius is merely a mean be- 
tween opposite opinions. 


Dimensions of 100-lb. Rails. 
Penn. N. 
R. 


. 


Width of head, top.... 
Width of head, bottom 
slope of side of head 
Depth of head 


Height to center of bolt hoie.. 
Radius of top of head 

“of top corners of head. . 
of bottom corners of hd. 
“of top fillets ...... 
*“* of bottom fillets 
“* corners of base 


ry 


side of 1 
Fishing angies of head and base 15° 4tol 13° 


The Pennsylvania R. R. Co. has ordered 2,000 
tons of these 100-Ib. rails, to be rolled by the Penn- 
sylvania Steel Co., and they will be laid upon the 
New York, Philadelphia, Middle ,and Pittsburg 
divisions, 500 tons on each division. The rails will 
have 0.55% carbon. The splice bars will be 34 ins. 
long, with six bolts, the middle pair spaced 4 ins. 
c. to c., the next pair 5 ins., and the outer pair 6 ins. 
ec. toc. The rails will be laid with broken, suspend- 
ed joints, and will be fastened to the ties by Pennsyl- 
vania R. R. standard spikes. No tie plates will be 
used. The ties will be of white oak, 7 ins. thick and 
10 ins. wide on the face. There will be 14 ties to 
each 30 ft. rail, and the joint ties will be spaced 8 
ins. apart in the clear. 

In regard to the growing increase in the use of 
heavy rails, it may be well to point out that while ic 
is most desirable to have rails of ample weight for 
the traffic, the rail is only one part of the track, and 
that improvements in joints, fastenings, ties, etc., 
are of equal importance in the construction of a 
first-class track. The track-laying also should be 
carefully and thoroughly done, and this is a point 
which is frequently neglected to a greater or less 
extent. Flor instance, new rails carelessly laid on 
old ties may be given a wave surface or permanent 
set due to uneven bearing surface which will largely 
reduce the beneficial effects intended to be obtained 
by the rail. With a thoroughly reconstructed track, 
another point of importance is that of careful and 
thorough maintenance, in order to keep the track up 
to its standard of excellence. 


AMERICAN LOCOMOTIVES IN NEW SOUTH 
WALES. 


A somewhat heated discussion has been going on 
in New South Wales for some time as to the fit- 
ness of American ten-wheel passenger engines 
weighing 130,000 Ibs., of which 97,500 Ibs. is on the 
drivers, for the permanent way of that colony. The 
ruling grades over the largest portions of the road 
vary from 132 to 176 ft. per mile, and this, in com- 
bination with curves varying from 11° on one sec- 
tion, 8° on another and 6° on a third section. The 
engines were described in our issue of Jan. 10, 1891, 
and references to their performance will be found 
in our issues of March 12, May 19 and June 30, 
1892, 

These engines, made by the Baldwin Locomotive 
Works, are used on the section with the sharpest 
curves (11°) and greatest vertical rise (8,571 ft. in 
31 miles). The lightest rails in use are 7114-lb. rails 
of the American type, generally placed on ties 2 ft. 
7 ins, between centers. The ties are of an exceed- 
ingly hard, heavy and durable timber known as gray 
iron bark. The average weight of each tie is 260 
lbs., which is very considerable for a tie measuring 9 
ft. x 10 ins. x5 ins., the standard dimensions. The 
ballast is generally of stone and is well drained. The 
ballast used on the lines when first opened was sand- 
stone of a somewhat soft and friable nature, but this 
has of recent years been largely supplemented by hard 
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trap, which forms an admirable ballast. It has been 
alleged that the engines were not only too heavy for 
the permanent way, but that they were faulty and 
inferior in construction and failed to perform the 
work expected of them. The Railway Commission- 
ers, who have charge of the management of the New 
South Wales railways, brought forward evidence to 
show that engines of similar power and weight were 
in use in the United States and were running over 
rails no heavier than those in use in New South 
Wales. The opponents of the engines (consisting 
mainly, according to our reports, of an ex-foreman 
of blacksmiths who had been discharged from the 
railway service on account of his making political 
speeches arraigning the management of the Com- 
missioners) alleged that the closer spacing of the ties 
in the United States really rendered American per- 
manent way far stronger than the mere weight of 
rails would indicate, and in support of this view they 
quoted an article from the “Encyclopedia Britan- 
nica” in which it was stated that 60-lb. rails sup- 
ported on ties at 2 ft. centers were equal in strength 
and stiffness to 80-lb. rails supported by chairs on 
ties laid at 3 ft. centers. The other side pointed out 
that the character of the ties made a very consia- 
erable practical difference, and that where ties were 
perfectly sound and durable after 25 years use, re- 
taining the fastenings firmly, fewer ties could be 
used than where the rails cut into the ties and the 
fastenings gradually work loose. One great argu- 
ment of the opponents of the American engines was 
that a rail broke some time ago under a mail train, 
derailing the two last cars and the rear truck of an- 
other car, by which nine passengers were killed and 
eleven were injured. It was alleged that this break- 
age was caused by the Baldwin ten-wheel engine by 
which the train was drawn; but, on the other hand, 
the evidence of a passenger in the fourth car from 
the engine showed that he heard the break and said 
to a friend sitting with him that an axle had broken. 
The engine runner was aware of nothing wrong un- 
til he felt the drag of the train owing to the derail- 
ment; he thereupon promptly applied the Westing- 
house brake and stopped the train. On being tested 
it was found that the rail was very brittle, and 
broke under a steady pressure of 23 gross tons on 
supports at 34 ins. apart. Another sample broke at 
27 gross tons weight; while under the drop test, sup- 
ported at 3 ft. centers, it broke with 6 ft. fall of a 
2,240-Ib. weight. A rail of similar make but pre- 
viously condemned for use on the maingtrack broke 
with a 9-in. fall of a similar weight. The rail was 
made 23 years ago and is supposed to have been 
down about 20 years in traffic, although this cannot 
be ascertained for certain. It was of iron, weighed 
originally 75 lbs. per yard, had only lost 114 Ibs. in 
weight, and was double headed, supported in chairs 
averaging about 2 ft. 10 ins. apart. The road was 
well ballasted and in good order. The breakage took 
place on a 7° curve and the speed was about 25 
miles per hour. It was, of course, urged by the de- 
fenders of the engines, and with evident force, that 
the failure of such 4 brittle rail with a hidden flaw 
on the under side was not the fault of the engine, 
and that after a rail had safely stood for so many 
years and was so little worn it was hardly possible 
to foresee that it was of such a brittle and unreliable 
character. { 

The second point, as to whether the engines were 
doing the work intended for them, was demonstrated 
by the results of some trials in which their power 
was compared with those of similar engines on the 
Baltimore & Ohio R. R., the results of which are 
shown on the accompanying table. Owing to the 
fire being somewhat dead when the train started on 
the Picton trials on the 182-ft. grades the engine did 
not steam very well and therefore realized a some- 
what lower speed than she otherwise would have 
done; and it will be seen that the results obtained 
on the 176-ft. grades showed a higher steam press- 
ure and a considerably greater mean tractive power. 
Che stipulated load for these engines was 152 gross 
‘ons (340,480 Ibs.) to be taken up 132-ft. grades at 
about 22 miles per hour. It will be seen that the 
hest speed realized was 21 miles per hour, but as 
this particular grade of 132 ft. was nearly all of it 
on unreduced 6° curves, and the fire was somewhat 
dead, it is probable that under favorable cireum- 


stances a higher speed even than 22 miles per hour 
would be obtained, 


Trials of Baldwin Ten-Wheel Locomotives. 


May 15, 1892. Picton Trials. N.S. W. 
Mean 
speed 
on Mean * Weight 
Max. gradi- Mean Mean trac- of train 
No. e. ent. boiler initial tive behind 
of ft. per m. per press. press. Mean* power. tender. 
Test. m. hr. Ibs. Ibs. I1.H.P. Ibs. Ibs. 
1 132 185 146 137 812 17,661 401,576 
2 132 2.15 148 137 830 16.461 353,080 
5 132 21.09 149 133 874 16,270 354,080 
3 176 18.87 155 142 8% 18,064 273,224 
4 176 16.71 153% 143 777 19,455. 322.840 
The 133 ft. grade of these tests is mostly on 6°-curves. 
April 11, 1892, Wallerawang Trials. N.S. W. 
1 160 162 754 19,500 377,283 
2 132+ 159 652 19,600 442,900 
3 105.6 159 6M 18,250 560,184 
May, 1891, Baltimore & Ohio. 

2 14 “ee 10 968 15,676 334,200 
3 iu 22 14644 857 16656 406.900 
4 14 debe 149 825 18,420 462,000 
5 14 19.7 han 791 16,945 419,506 
6 94.1 185 157 983 17,288 429,700 


The third charge resolved itself into a question of 
the workmanship and materials used by the Baldwin 
works in constructing the engines. It appeared 
that three of the engine truck axles had failed after 
running hot, and that the iron when tested appeared 
to be of inferior quality. Two tender tires have also 
broken, one of them getting off the wheel, and two 
tender axles have given way, one breaking clear 
across the center and another having the journal 
twisted off through excessive heating. The only 
other defect of any moment alleged against the en- 
gines was that the screw reversing gear, which was 
somewhat difficult to apply in the cab of an engine 
with such a large boiler, failed on two or three oc- 
easions, the stud on which it is secured to a bracket 
riveted to the firebox casing having broken at the 
base of the thread. 

A good many witnesses were called, and it bears 
testimony to the good qualities of American loco- 
motives that almost without exception all the wit- 
nesses, from the Engineer-in-Chief, Mr. W. T. Fox- 
lee, and the Mechanical Engineer, Mr. D. H. Neale, 
down to the engine runners and tracklayers bore 
testimony to the good steaming and pulling powers 
of the American engines, their great flexibility, the 
little damage they inflicted on the permanent way, 
and their great superiority to the system formerly in 
vogue of using two less powerful engines of British 
manufacture on nearly all passenger and freight 
trains on the heavy gradients. It was stated that 
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question cannot yet be given, as the Commission 
have not yet given in their finding; but there seems 
every reason to expect that the result of the inquiry 
will be a great triumph for American locomotives. 
Certainly it will be if justice is done and the infor 
mation herein given is trustworthy and accurate. 


THE PROPOSED TERMINAL IMPROVE 
MENTS OF THE PENNSYLVANIA R. R. AT 
WASHINGTON, D. C. 

In accordance with its established policy of im 
proving its terminals in the larger cities which it 
enters so as to do away with all delays and dangers 
resulting from the transaction of both street and 
railway traffic at the same grade, the Pennsylvania 
R. R. Co. has prepared plans for extensive improve 
ments at Washington, D. C., which have been sub 
mitted to the Senate District Committee for 
proval. The general scheme of these proposed im 
provements in the accompanying map 
There will possibly be some changes in these plans 
before they are approved and the work begun, but 
these will probably be changes in minor details only. 
as it is understood that they have been prepared in 
accordance with the suggestions of the committee 
The Pennsylvania R. R., or more properly, the Bal 
timore & Potomac R. R., from the north crosses 
the Eastern Branch of the Potomac River and en 
ters Washington at a point just south of the Oon 
gressional Cemetery and runs west to a point near 
the intersection of New Jersey and Virginia Aves 
From this point the tracks run along Virginia and 
Maryland Aves. at grade to the Long Bridge across 
the main channel of the Potomac River. The pro- 
posed improvements include only the portion of the 
line from New Jersey Ave. along Virginia and Mary 
land Aves. to Long Bridge, with the tracks to the 
Baltimore & Potomac passenger station in Armory 
Square. 


ap 


is shown 


In brief, the improvements on the company’s part 
involve the depression of the tracks below the level 
of the streets along Virginia and Maryland Aves 
by an open cut; the crossing of the eut by bridges 
at each of the intersecting streets and avenues: the 
removal of the tracks on Sixth St. leading to the 
station, and the construction of a new bridge to 
take the place of the present Long Bridge. The 
plans also necessitate the change of the grades of 
the streets and avenues intersected wherever neces 
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PROPOSED TERMINAI. 


the consumption of fuel per unit of load hauled was 
about 75% only of that consumed by' the less power- 
ful engines formerly used, and that a very large 
amount of double heading and train mileage had 
been saved by their use. 

The inquiry was made by a Royal Commission ap- 
pointed by the Government with power to call for 
papers and witnesses and examine them on oath. 
The inquiry has lasted over seven weeks, and on the 
whole may be taken to demonstrate that the people 
of New South Wales are anxious to know whether 
the Baldwin Locomotive Works can build an engine 
suitable for steep grades, sharp curves and a some- 
what t rough though strong track. The answer to this 


*These figures are mean results obtained on the last 1% 
or 2 miles of gradient. 

tThe major portion of this grade is on an 8°-curve (re- 
versing) and part of it on a 141-ft. grade, 








nee 


ar 


IMPROVEMENTS OF THE PENNSYLVANIA R. R. AT WASHINGTON, D. C, 


sary and the vacation of portions of several of the 
streets by the city. 

Beginning at New Jersey Ave., there wili be ten 
highway bridges at South Capital St., Delaware 
Ave., Second St., Four and One-Half St., Sixth St., 
Seventh St., Maryland Ave., Ninth St., and Twelfth 
St., and two foot bridges at Tenth and Eleventh 
Sts. These bridges, with the exception of the foot- 
bridges, will be the full width of the streets and 
will be stone arches. The walls of the cut will also 
be of stone masonry rising to a height of from 3 to 
4 ft. above the street grade, and will be surmounted 
with iron railings.. The tracks leading to the Balti- 
more & Potomac station will be moved to the west, 
leaving Sixth St. clear, and increased in number, 
and the station accommodations will also be in- 
creased. The improvements at Long Bridge will 
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consist in building a double track, iron superstrue- 
ture on the present piers, and in lengthening the 
bridge approaches on the Virginia side of the river. 

It is estimated that the cost to the company of 
the various improvements will be about $2,500,000, 
of which $400,000 will be expended on the new Long 
Bridge. This includes the purchase of considerable 
land in addition to that which the city is asked to 
grant. The location of the several bridges and the 
land now owned or to be secured by the company, 
as well as the streets required to be vacated, are 
shown on the map. 


WORLD'S COLUMBIAN EXPOSITION. 
Electric Wire Conduit. 


The great number of wires running from the cen 
tral station in the Machinery Building to the other 
buildings are carried in a wooden conduit 6 ft. 6 ins. 
square. The frames are of 6x3 ins. timbers, about 
10 ins. apart, with sides of tongued and grooved 
planking spiked to the outside of the frames. Inside 
the frames is a covering of wire netting to which is 
attached the interior sheathing of plaster board. The 
floor is inclined from the sides to the middle to form 
a drain. On each side of the interior are cast iron 
plates with sockets for five arms, the plates being 
attached to the side post of the frames by screws. 
The arms are of a length to carry about five insu- 
lators, and leave an open passageway along the 
middle of the conduit for the use of linemen, ete. 

Electric Light Plant. 

As stated in our issue of June 9, the contract for 
electric light plant was awarded to the Westinghouse 
Klectric & Mfg. Co., of Pittsburg, Pa. Satisfactory 
bonds have since been given and the contract closed. 
It is said that the generators to furnish the electricity 
tor the 03,000 incandescent lamps will be the largest 
in the world. One will operate 20,000 lamps, and 
most of the others will operate 10,000 lamps each. 
The ordinary generators supply only about 1,200 
lamps. 

Mining Exhibits of Canada. 

A. comprehensive exhibit will be made of the min- 
eral resources of Canada. The provinces of Ontario 
and Quebec have determined on making large ex- 
hibits of all the minerals found in them, and Nova 
Scotia, rich in mineral wealth, is also actively en- 
gaged in bringing together specimens of the richest 
deposits. It is expected that the gold ores of Nova 
Scotia will be a surprise, while the samples from the 
coal fields will afford some idea of the resources of 
the province in that particular. The asbestos, mica, 
plumbago and phosphate deposits will form promi- 
nent features in the Quebec exhibit; while the rich 
niekel ores, for which Ontario is now so famous, 
will receive much attention from that province, and 
it is probable that the iron ores will be somewhat of 
a surprise. The Dominion Geological Survey will 
make a very fine exhibit, which will &fford facilities 
for studying the mineral resources of the country, 
on either the limited provincial basis or from the 
wider Dominion standpoint. 


THE WATER-WORKS OF PEORIA, ILL. 
(With inset.) 


on 


In our issue of June 28, 1892, there appeared a 
view of the new Worthington pumping engines at 
Peoria, Hl. The details of the reservoir, stand-pipe 
and chimuey connected with these works were given 
on an inset in our issue of July 14. Details of the 
pumping station are given on the inset in this issue. 
A plan of the pumping station, with details of the 
foundation walls and the chimney foundation, is 
shown by Fig. 1. Fig. 2 shows the arrangement of 
the boilers and steam-pipes, and Fig. 3 is a section 
of the wall of the pump pit, which has an internal 
diameter of 40 ft. Fig. 4 is a front elevation, and 
Fig. 5 a transverse section of the pumping station, 
while Fig, 6 shows the screen at the rear of the en- 
gine-room, A section of the tunnel in which the 
suction pipe is laid is shown by Fig. 7. 

The engineers and contractors for these works 
were stated last week, and their names are men- 
tioned on the accompanying inset. We are indebted 
to Mr. W. C. Hawley, Assoc. M. Am. Soe, C. E., 
for the information given, 
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AN INDICATOR VALVE POST. 


Hunting for water valve boxes buried beneath 
snow or dirt has caused much delay at fires and 
the destruction of many thousands of dollars’ worth 
of property. To obviate this delay and at the same 
time to make always evident whether a valve is 
open or shut, the indicator valve post, shown by 
the accompanying illustration, has been designed. 
This indicator is especially adapted for use in con- 
nection with valves on fire service mains supplying 
mill and factory yards, and is a standard with the 
mutual insurance companies. The indicators are in 
use in seme cities to control supplies leading from 
public mains to automatic sprinkler systems. 

The operation of the device may be seen by refer- 
ring to the illustration, which shows it partly in 
elevation and partly in section, and gives au enlarged 
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Indicator Post for Water Valves. 


view of the tell-tale part of the device. This tell- 
tale is moved up or down and the valve opened or 
shut by turning the spindle, (D). This spindle is 
square, and works through a square hole in the 
screw (J), which permits the spindle to move up or 
down on account of settlement or lifting by frost 
without affecting the tell-tale. 

All the bearings and rubbing surfaces of the indi- 
eator are bushed with brass. The screw (J) is saia 
to be the only part requiring change to fit the va- 
rious sizes and makes of valves. 

This indicator post can be applied to any valve up 
to 16 ins. in diameter and is furnished separately or 
with the valve, as desired. It is made exclusively by 
R. D. Wood & Co., Philadelphia. 


BASIC STEEL AND BESSEMER PIG MANU- 
FACTURE IN THE SOUTH. 


The report of Prof. John R. Proctor, Director of 
the Kentucky Geological Survey, in his report of 
progress just issued, has the following concern'nz 
progress in basic steel manufacture at Middles- 
borough, and in the utilization of the high-grade iron 
ores of North Carolina: 


During the year 1892 three important industrial 
demonstrations will be made, having a potential bear- 
ing on the developinent of iron and steel manufacture 
in the Central Appalachian region (lying between Poca- 
hontas, Va., and Knoxville, Tenn.). These are: (1.) 
The starting of the large basic steel plant at Middles- 
borough, Kentucky. This plant will have a capacity of 
300 tons basic steel slabs and billets a day. It, with 
the two large blast furnaces, is equipped with all the 
most approved appliances, with the coking-coal, iron 
ore and limestone all within a few miles, to be deliv- 
ered at low cost. Deep drifts have proved the relia- 
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bility and excellent quality of the red fossil ore below 
the drainage level. Coke of good quality is now being 
made, and it is believed that the quality will be yer 
improved by the machinery to ‘‘disintegrate’’ the coa! 
instead of crushing by rollers. This plant will, it is 
confidently believed, mike a basie steel at low cost. 
In Germany and on the Continent, where the con- 
ditions are not so favorable as in the Appalachian 
region, the basic has made greater progress than the 
Bessemer process. This is shown by the foilowing 
table, in tons of ¢welve hundred and forty pounds: 


Steel production on the 
Continent. 
Ry Basic By other By Basic By other 
process, processes, process. processes, 
‘Tons. Ton Tons. ‘Tons. 
ISSO, 10,000 1,285,382 1XS0. 40,000 1.827.000 
2800, TOS, 400 3,075,645 1800, 2,021,008 1,140,000 


Steel production in Great 
Britain. 


That the development of the manufacture of steel 
lw the basic, both open hearth and Bessemer-basic, is 
about to have a wonderful development in the South 
is evident, and this will have an important bearing of 
the entire development of the region. By this process, 
the phosphorus in the iron combines with the dolomite 
lining of the converter, forming a phosphate of lime, 
which has been demonstrated to be most valuable as 
a fertilizing material. 

In addition to the vast stores of iron ores of the 
Appalachian region, suited to the open-hearth basic 
process, there are very large deposits of ore—a dark, al- 
most black, limonite—along the flanks of the Blue 
Ridge, in Virginia, and the Great Smoky mountains, 
in North Caolina and Tennessee, having a high per- 
centage of phosphorus and low in silica—ores admirably 
suited to the Bessemer-basic process. These ores have 
hitherto been unused in the furnace, with but one 
exception, within my knowledge, but I have seen these 
deposits at intervals along a line extending for two 
hundred miles in the district above referred to. It is 
probable that we will see in the near future a de 
velopment of basic steel manufacture in the South as 
remarkable as the development of iron manufacture 
in the recent past. The ores of the Green River dis- 
trict, and of the Lower Cumberland, in western Ken- 
tucky, are suited to the open-hearth basic, and the 
success of the Watts plant at Middlesborough, will 
have an important bearing upon the future value of 
the deposits of those sections. 

(2.) During the year 1892 a furnace will be started 
demonstrating, on a large scale, the value of the mag- 
netic deposits of western North Carolina for the man- 
ufacture of a high grade Bessemer steel. The value 
of these ores has heen sufficiently demonstrated. Dur- 
ing the past year the furnace at Cranberry, N. C., has 
run on Virginia coke, and the run of the mine of 
Cranberry ore, and analyses of each day’s run for a 
month, gave an average for the month of only .022 
phosphorus in the pig; the highest for any one day be- 
ing .027. The entire product is sold as a ‘“‘special’’ 
Bessemer, on account of its great purity, at a price in 
advance of the Lake Superior Bessemer. 

The demonstration on a large scale that a high grade 
Bessemer can be made at a low cost in this Central 
Appalachian district means much for the future de- 
velopment of the district. Nowhere else is a low 
phosphorus ore so near to superior coking coals. 

(3.) The third experiment, which is no longer an 
experiment, will be the manufacture of a superior coke 
at a low cost. A coke with from 92% to 94% fixed 
carbon, and Jess than 6% of ash, and low in sulphur, 
will be produced. This will not only hasten the de- 
velopment of the Central Appalachian district, but 
it will have an important bearing upon the future of 
the Ashland, Ky., iron district. At Ashland, a large 
Bessemer steel plant has recentlg been completed. The 
iron-masters of the lake region are beginning to look 
to the southeastern Kentucky coking coals as a favor- 
able region from which to draw much needed supplies 
of coke with which to smelt the immense deposits of 
high grade ores. 


PERSONALS. 


Mr. E. Keating. of Duluth, Minn., has accepted the 
position of City Engineer of Toronto, Ont. 


Mr. H. A. Schwanecke has been appointed Chief 
ingineer of the prejected Columbus, Lima & Milwau- 
kee R. RR. 

Hon. Roscoe L. Bowers, one of the State Railroad 
Commissioners of Maine, died at Saco, Me., July 7, 
aged 57 years. 

Mr. Charles A. Judson, of Sandusky, 0., has been 


appointed Chief Engineer of the proposed Pittsburg. 
Take Erie & Chicago R. R. 


Mr. Louis Hills has been appointed Superjptendent 
of Sewer Constructicn at New Britain, Conn., and not 
at New Brighton, as stated last week. 

Mr. D. J. Danell, Mechanical Engineer of the Dlinvis 
Central R. R., has been appointed Mechanical Engineer 
of the Minvis Steel Co,’s works at South Chicago. 
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Mr. T. M. Campbell, Receiver of the International & 
Great Northern R. R., has been appointed General 
Manager of that road, with offices at Palestine, Tex, 


Mr. Th. Kandeler has opened an office at 205 La 
Salle St., Chicago, to carry on a general engineering 
and coutracting business. He will make a specialty of 
designing bridges, buildings, ete. 

Mr. R. F. Uniacke, Rushville, N. Y., has been ap- 
pointed Chief Engineer of the Middlesex Valley R. it., 
vice Mr. N. F. Jones, deceased. The road is in New 
York state and now under construction. 


Mr. H. O. Duerr has resigned his position with the 
Toledo Bridge Co. and established headquarters in the 
Drexel Building, Philadelphia, Pa., with the firm name 
ef H. O. Duerr & Co., engineers and contractors. 

Mr. E. L. Corthell, of Chicago, and Mr. Locke, of 
North Adams, Mass., have been appointed as enugineers 
to consider the grade crossing problem at Buffalo, N. 
Y., on behalf of the Grade Crossing Commission. 


Lt.-Col. Charles E. Blunt, U. 8S. Engineer Corps, died 
at Boston, Mass., Juiy 10. He graduated at West 
Tcint jn 1846, and during the civil war was superin- 
tending engineer of the defenses of Boston harbor and 
the Massachusetts coast. 


Mr. C. F. W. Felt, for the past two years Resident 
Engineer of the Northern Division of the Gulf, Colo- 
rado & Santa Fe Ry., at Cleburne, Tex., has accepted 
the position of Office Engineer of the Rio Grande 
Southern R. R., at Ridgeway, Colo. 


Mr. Bernhard Feind, C. E., who recently resigned 
as First Assistant City Engineer of Chicago, now ex- 
peets to open a private office in Chicago, for civil and 
hydraulic engineering work. Mr. Feind’s present ad- 
dress is 337% Mohawk St., Chicago. 


Mr. W. K. Muir, President and General Manager of 
the Eureka Steel Works, died at Detroit, Mich., re- 
cently. He was formerly Assistant Superintendent of 
the Great Western Railway of Canada, General Man- 
ager of the Detroit, Grand Haven & Milwaukee R. R., 
und Superintendent of the Michigan Central. 


Mr. Elmore Dewitt has sold out his interest in the 
firm of McCallum & Dewitt, civil engineers and sur- 
of Marinette, Wis., to Mr. Harry McCallum, 
the partnership being dissolved, and Mr. McCallum will 
earry on the business in his own name. Mr. Dewitt 
has aceepted a position with the Pennsylvania Steel 
Co., at Steelton, Pa., in the frog, switch and signal 
department, under Superintendent Geo. W. Parsons. 

Mr. Marion W. Kingsley has been appointed Superin- 
tendent of the Water-Works Division, Department of 
Public Works, Cleveland, O., vice Mr. Jolin White- 
law, deceased. The action of Director Herrick in 
this matter has met with very general public ap- 
proval, being a promotion, in civil service lines, of a 
faithful and deserving official. Mr. Kingsley has been 
connected with the department as civil engineer, next 
in rank to Mr. Whitelaw, for nearly twenty years. 
Mr. C. F. Shultz, who has been with the department 
as civil engineer for over ten years, becomes Assistant 
Superintendent. 


veyors, 


NEW PUBLICATIONS. 
THE SEWERAGE OF TWO NEW HAMPSHIRE 
TOWNS.—Keene and Laconia. By Geo. E. War- 


ing, Jr, M. I. GC. E. Pamph., pp. 
trations and two folding maps. 


This is a reprint from the report of the New Hamp- 
shire State Board of Health for 1891 of a description 
of the sewerage system of the two towns. 


CITY REPORTS.—The following city reports have been 
received. Unless otherwise specified they are the 
reports of City Engineers: 


Rockland, Me., City Reports, O. H. Tr:pp; Bo-ton, 
Mass., Wm. Jackson; Providence, R. L, J. Herbeit 
Shedd; Burlington, Ia., City Reports, Wm. Steyh; Du- 
luth, Minn., Board Public Works, E. H. Keating; 
Seattle, Wash., Board of Public Works, Albro Gardner, 
City Engineer, F. W. Wald, Superintendent of Water- 
Works; Salt Lake City, Utah; City Officers, A. F. Dore- 
mus, City Engineer; W .H. Ryan, Superintendent of 
Water-Works; Toronto, Ont., G. C. Cunningham. 

TRADE PUBLICATIONS. 


RAILWAY EQUIPMENT.—A. 8. Males & Co., Cincin- 
nati, O. 16 mo., pp. 46. 


This is a catalogue of standard and narrow gage 
locomotives, passenger and freight cats, steam shovels, 
turntables, ete., which the company has for sale, and 
particulars are given of dimensions, weight, condition, 
builder, ete. 

GAS ENGINES.—Pacific Gas Engine Co., 
cisco, Cal. Svo., pp. 32. Ulustrated. 
This is an illustrated catalogue of the company’s 
‘Pacific’ gas or gasoline engine. which is used for 
wats, pumping, electric light plants, printing presses, 


ete, 


14; five illus- 


San Fran- 


SOCIETY PROCEEDINGS. 


OHLO INSTITUTE OF MINI MINING PENGINEERS.--The 
summer meeting will consist of an excursion to the 


coke regions of Pennsylvania by a special train on the 
Baltimore & Ohio R. R., leaving Columbus on Aug. 1. 
The party will stop at Zanesville, O., Connellsville, Pa., 
and Uniontown, Pa., for the purpose of visiting mines, 
king plants, ete. The excursion will occupy four or five 


days. Members who intend to join the party should 
notify R. M. Haseltine, Secy., Columbus, 0. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 


the regular meeting on July 12, the paper of the evening 
was read by Dr. C. S. Howe, of Case School of Ap 
plied Science, on “A Mathematical Discussion of Some 
Census Reports, with Special Application to the Pop- 
ulation of Cleveland.”” The formula P—A+Bt 

+ Ct? + Dt*® (where t represents the time after a cer- 
tain fixed date, A, B, C and D, are constants to be de 
termined and P represents the population at the time t) 
was assumed and the constants determined from the 
census reports of the population of Cleveland from 1820 
to 1880. Using the formula, the population was pre 
dicted for 1890, and agreed with the census report 
within 539. A new formula was then constructed in 
cluding the data for 1890, and the population predicted 
for the future. The final formula was 

P 18,012.5 +- 18,790.9t + 6.998.2t? ~ 877 3t°. 

Using this formula, the predicted population for 1900 
was 396,587; 1910, . 572,196; 1930, 1,065,417; 2000, 
4,835,461. The formula showed that Cleveland had 
never experienced a boom, but had had a good steady 
growth. Chas. S. Howe, Secy. 


EXECUTIVE COMMITTEER OF ENGINEERING SO 
CIETIES, COLUMBIAN EPOSITION.—The following 
circular (considerably abbreviated) is issued as to the 
arrangements for an engineering headquarters. 

Executive Committee—Circular No. 3.—At a meeting 
held in Chicago on May 4, 1892, of the delegates of 
the 15 engineering societies which are temporarily as- 
sociated together for the purpose of maintaining joint 
engineering headquarters, and of promoting an En- 
gineering Congress in Chicago during the Coiumbian 
Exposition of 1893, the action of the Executive 
mittee during the past year was approved, and it was 
instructed to issue a general report of progress, for 
the information of the members of the various 
ties. 

Engineering Headquarters.—It is proposed to main 
tain during the six months of the Exposition, in th« 
business portion of Chicago, reception rooms for the 
members of the societies forming the association, and 
for courtesies to foreign visiting engineers; to be in 
charge of a joint secretary, assisted by an adequate 
staff, some of whom shall speak the principal foreign 
languages. ‘Their duties will be to furnish duiy accred 
ited visiting engineers such local information and as- 
sistance as they may desire. Several suites of rooms 
and some dwelling houses, in close proximity to the 
principal hotels of Chicago, have been examined, with 
a view to locating the headquarters; no selection has 
yet been made, but no doubt is entertained that suit- 
able arrangements can be perfected. It is proposed in 
addition to maintain a part of the staff within the Ex- 
position. The carrying out of the scheme is expected 
to cost about $15,000. This sum has been apportioned 
umong the various societies associated, and the reports 
at the meeting indicated that some $7,000 was already 
subscribed, and that the full amount would be raised; 
but in order to enable the executive committee to 
make final plans the members who intend to con- 
tribute should soon make it known to their respective 
secretaries. 

Intimations having been received that other engin- 
eering societies might wish to join the association, the 
general committee voted to admit such as may apply, 
provided that the applicant was an engineering soci- 
ety in its objects and membership, and provided also 
that the capacity of the headquarters will warrant such 
udmission. It was voted that the subscription ex- 
pected from such additional societies shou'd be based 
upon a rate of $5 for each of their members. 

It is proposed that engineers shall be accredited to 
the joint headquarters by cards signed by the officers 
of the joint committee and issued to the seerctary of 
each society, in numbers equal to its full membership, 
as its quota is paid. ‘These cards are to be delivered 
by the seeretury of each society to its members, un- 
der such rules as the society may prescribe. As many 
of the engineers are members of several of the associ- 
ated societies, and as moreover for various reasons 
there will be many members to whom cards will not 
be issued, it is expected that each society will thus 
have a surplus of cards which can be used as compli- 
mentary cards for issue to foreign engineers, or to 
persons whom the societies may desire to honor. Upon 
reporting at headquarters the persons so accredited 
will probably be furnished with buttons or badges, in 
addition, issued by the joint secretary, in order that 
they may be readily recognized and may recognize 
each other while in Chicago. 

cngineering Congress.—The proposal to hold an In- 
ternational Engineering Congress during the Expost- 
tion dates back to 1890. Snbsequently the Exposition 
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management decided 
Congresses in 1803, 


series of World's 
“World's Cor 


to promote a 
and organized the 


gress Auxiliary’’ for that purpose. The latter has 
made engineering a department, and the Engineering 
Congress is held under its auspices. The delegates of 





the societies have been appointed a man: 
tee, the rule being that 


Chicago shall constitute the 


ising com} 


those delegates who live in 
“General Committee,”’ and 


those who live at a distance shall, with some add 
tions, be placed upon the “Advisory Council."’ 
The “‘Auxiliary’’ defrays the cost of printing and dis 


tributing the necessary general circulars, 
to furnish suitable halls and accommodations for joint 
and divisional sessions of the 

The proceedings are expected to consist In the dis 
cussion of subjects to be selected in advance, and In the 
reading and discussion of engineering papers concerniny 
such new and important constructions, machines 
methods, experiments and Investigations, as 
may be approved by the of each 
division. 


and expects 


Congress. 


processes, 
organizing committee 


As the scope of such a Congress is extensive anid 
involves a larger amount of organizing and correspond 
ence than can be done by a single local committee, it 
was decided to divide the Congress into a number of 
sections, and to assign the work of selecting subjects 
for discussion, of securing 
of arranging for their 
organizations, 

Diy. A te D—Civil, Mechanical, 
lurgivcal Engineering, to the 
cieties. Div. F—Military Enuzineering, to 
ton Comly, U. & A Div. G—Marine and 
gineering, to Comm. Geo. W. Melville, Chf. 
Ss. N. 

These assignments have 
national societies are 


and examining papers, and 
adequate discussion to existing 
as follows: 

Metal 
national so 
Major Clif 
Naval Fn 
Engr. U 


Mining and 
respective 


all been accepted. The thre« 
to organize their respective di 
visions through their own officers, with the addition of 
such persons as they may call to their aid, and will 
hold the Congress in lieu of their regular swomer 
meeting Commodore Melville and Major Comly are to 
organize the work and conduct the 
their respective divisions. It was originally proposed 
to include a Division FE of Electrical Engineering 
this was assigned to the American Institute of Elec 
trical Engineers, but the “Anxiliary” having provided 
for a special Electrical Congress, that society has con 
cluded to concentrate its energies thereon. 

It is expected that the Engineering Congress will be 
held in August, but a final decision on this point will 
depend upon the programme for other congresses now 
being elaborated by the “Auxiliary” and upon the 
time at which the largest attendance of foreign en 
gineers can be secured. 

There is reason to believe that American engineers 
will be called upon to welcome, during the Exposition, 
a large number of their foreign professional brethren, 
and thus partially to repay the heavy debt incurred 
for courtesies received in 1889. It is hoped that the 
members of the various societies, and all American en- 
gineers generally, will give their hearty co-operation 
toward making a success of the proposed Engineering 
Headquarters and Engineering Congress. Respectfully 
submitted, E. L. Corthell, chairman: Wm. Forsyth, ©. 
L. Strobel, R. W. Hunt, J. W. Cloud, D. J. Whitte- 
more, Executive Committee. 

Approved, O. Chanute, President, General Committee. 

Address all communications to E. L. Corthell, Ciair 
man Executive Committee, The Temple, Chicago, Tl 
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COMING TECHNICAL MEETINUs. 


ASSOCIATION OF CIVIL ENGINEERS OF DALLAS. 
sane Becy., E. Smoot, 803 Commeree St, 
micat Society Ov HE PACIFIC COAST. 
“a b vy von ern, 819 Market 
SWEDISH ENGINEERS’ CLUB OX, Gen Frencies 
Aug, 6, entine, At 231 Union St. 4 
646 North 10t6 Bt.. Philadelphis, » Becokiyn, and 
NORTHWEST RAILROAD CLUB. 
Aug. 6. Union Station, St, Paul, 
WISCONSIN POLYTECHNIC SOCIETY, 
Aug, 8. Loan & Trust Bldg, Milwaukee. See 
cIVI ENGINEERS” SOCIETY OF 8T, PAUL 
ate nnan, 
ENG WEES: AN A ARCHITECTS? CLUB OF LOUISVILLE. 
sts , Edward Mead, Norton Building. 
ENGI SkERING ASSOCIATION OF THE SOUTHWES‘1. 
, 0. H. Landreth. Nashville, Ter: . 
cou THERN AND SOUTHWESTERN RAILWAY CLUB. 
At Atlanta. Ga. F. A. Char plot, Macon, Gs. 
sc M pINAVIAN ENGINEERING S00 IETY OF CHIC AGO 
F. Franson, 118 Adams &t, ; 
ENGINEERS’ CLUB | OF CINCINNATI, 
Ang, 18, Seoy., J. F. Wilson 
MON fANA soere. OF CIVIL ENGINEERS. 
Aw . Jones, Helena, 
ENG NEERS rs CLUB ¢ OF PHILADELPHIA, 
Sept, 3, 1192 Girard St. , L. F. Rondinella, 
AMERICAN soctary OF crt IVIL ENGINEERS. 
bol —_ 127 East 234 8t,, New Yo 
weatznw RAILWAY CLUB we ct 


Sept. 20. Rook ery Building, C vw. 
EN INEERS" SOC CIETY OF W EST REN FRRNSYLVaNIa, . 


ENGINE Beer, N, Clark, Pittsburg 
INERRS LUB OF BOF ST LouIs. = 
Ei aoe her, Odd Fellows’ Bu 

OENTRAL RAILWAY CLUB OF BUFFALO, eo 

Sept 28. . Jaa, Macheth, 
ROADMASTE 3° ASSOCTATION OF AMERIC A. 

Met, Px Chattan: Tenn, Oct, 19, Atlanta, Ga, Secy, 

J, H, K, Bargwin, Grand Rapide, Mich, 


. M, G. Shinke, 
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High speed locomotives were discussed in a re- 
cent number of “The Engineer,” London, by Mr. 
Charles Rous-Marten, of New Zealand, who has 
made extensive investigations of the performance of 
English locomotives of various types and under 
various conditions. For an engine intended to attain 
extreme speeds, with moderate or light loads, he 
advocates a single pair of driving wheels of large 
diameter, with a relatively short stroke of piston 
(with the object of diminishing excessive speed of 
reciprocating parts, vibration, friction and other in- 
ternal sources of resistance), and with these features 
he combines high boiler pressure and large cylinder 
diameter. Referring to an engine of the Great 
Northern Ry. with cylinders 18x28 ins. and a 
single pair of driving wheels 8 ft. diameter, which 
has attained a speed of 80 miles per hour, he states 
his opinion that the engine could have attained higher 
speed if the cylinders had been 22 x 24 ins., and still 
higher again if the boiler pressure had been 200 Ibs. 
per sq. in. instead of 140 Ibs. In railway practice in 
the United States there is a growing tendency 
toward the use of high boiler pressures, 175 to 180 
lbs. per sq. in. being quite frequently adopted in 
engines of recent build, as noted in our columns. 
The use of driving wheels of large diameter is also 
becoming more extensive, since the recent experience 
with fast trains has shown their advantages. The 
first engines which ran the Empire State express of 
the New York Central & Hudson River R. R. (440 
miles in 8 hours 40 mins., with four stops) had driv- 
ing wheels 5 ft. 8 ins. and 6 ft. 6 ins. diameter. 
The latter are now used exclusively, and 7-ft. wheels 
are likely to be tried, as noted recently in our news 
columns. The Pennsylvania R. R. is also abotit to 
try some engines with 7-ft. driving wheels. 


The question of the use-of a single pair of driving 
wheels for high speed locomotives has been consid- 
ered and proposed here, but with the present weight 
of trains hauled their introduction does not seem 
probable, and, in fact, many roads are using ten- 
wheel engines (with six driving wheels and a four- 
wheel truck) for their heavy express train service. 
It is possible that for certain runs the use of light- 
weight cars and locomotives with a single pair of 
driving wheels might prove successful for high speed 
traffic, but, on the other hand, ordinary eight-wheel 
engines, with four coupled drivers, have attained the 
exceptionally high speeds of 90.5 and 91.7 miles per 
hour, as well as daily service speeds of 50 to 70, and 
even 80 miles per hour. The following table gives 
comparative particulars of eight American high- 
speed locomotives. The Baltimore & Ohio R. R. 
engine hauls the Blue Line express from Philadel- 
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phia to Baltimore and makes about 60 miles an hour 
in places. The Central R. R. of New Jersey engine 
holds the record for speed, having made a mile in 
39.4 seconds, or at the rate of 91.7 miles per hour 
(Eng. News, June 9), and is a four-cylinder com- 
pound. The New York Central & Hudson River R. R. 
engine is one of those hauling the regular Empire 
State express already referred to, making from 60 
to 80 miles per hour with a four-car train weighing 
340,000 Ibs. (Eng. News, June 9). The Pennsyl- 
vania R. R. engines are new ones for express ser- 
vice, the first being an eight-wheel simple, the second 
a ten-wheel Swongtindas eee and the } ies a 


B. f oO. 
No. of driving wheels. 
No. of truck wheels 


Cylinders 


Diameter of drivers... 
Weight on drivers.... 
Weight, total 

Roiler pressure 


22 x 24 
. 6 ft. Gins. 


140 Ibs. 180 Ibs. 


ten- sean ieieiahes ‘comin. "The Philadel- 
phia & Reading R. R. engine has made a mile in 
39 45 seconds, or at the rate of 9014 miles per hour 
with one car (Eng. News, Sept. 12, 1891). The New 
York, West Shore & Buffalo R. R. engine made the 
notable speed of 84 miles per hour in 1885. All the 
records above mentioned are substantiated. 
<< sledaitiichidiatiiie 

The New England Water-Works Association, 
partly as the result of a suggestion from this jour- 
nal, has very wisely removed all restrictions from 
the publications of its proceedings. Strange to say, 
this change of policy on the part of the officials of 
the association was determined upon the very week 
that the same conclusions were arrived at by the 
American Society of Civil Engineers, although the 
officials of the former body did not know of the 
action of the latter. The New England Water- 
Works Association was organized some 11 or 12 
years ago, and for six years has issued a quarterly 
publication in which may be found some of the very 
best contributions to our knowledge of water-works 
engineering and management. If it is to continue to 
receive such papers, and also to fulfill its mission as 
an improver of water-works practice, it is perfectly 
obvious that it should favor rather than oppose the 
general republication of its papers in full or in ab- 
stract. In this way not only is the information it 
brings out disseminated as widely as possible, but 
the fame of the society is increased, and the induce- 
ment to authors of good papers on water-works sub- 
jects made very strong to read their papers before 
the association rather than to send them in the first 
instance to some engineering journal. 


elt i 

The latest and the wildest scheme for pacifying 
Ireland which has as yet been Brought forward is 
one proposed this week in a letter to the “Times” 
by no less a man than Sir Edward Watkin, to build 
a ship canal across Ireland! Sir Edward throws in 
also a project for a tunnel between Treland and 
Scotland, which is not quite so wildly absurd, as it 
only requires some 33 miles of tunnel through hard 
trap rock. Both of these propositions struck us as 
absolute novelties, but we find that we have already 
described the channel tunnel project in our issue of 
Nov. 22, 1890. The tunnel was to be 33 miles long 
with 500 ft. of water and 150 ft. of rock over it at 
the deepest point; was to take 10 to 12 years to 
build; was to cost $40,000,000, and was to have no 
trouble from water. “No fears are entertained on 
that point,” and therefore only 10% was allowed for 
contingencies in the above total. What this pleasing 
immunity from fears of water was based on was 
not stated; certainly not on actual borings; nor is it 
clear how any amount of borings could free a con- 
tractor who risked his own money from very grave 
fears of trouble from water in a tunnel of such 
length and depth below the surface, and with such 
disadvantages in pumping if water did appear. Sir 
Edward Watkin now again assures the British pub- 
lic that the project is feasible, and in connection with 
the ship canal work “would restore prosperity to 
Ireland by affording work for thousands of men and 
by the impetus it would add to her present commer- 
cial industries.” In order to pay any interest on its 
cost, however, the tunnel must earn gross about 
$4,000,000 per year, the greater part of which would 
have fo come, if it came from anywhere, from the 
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100,000 people who annually cross the Atlantic, 
which means that they will each pay considerably 
over $40 in order to escape the sea trip from Queens- 
town to Liverpool and return. 

> —- 

We apprehend that a very considerable fraction of 
the Atlantic travelers would decline to do this, not 
to say almost all of them. Still, the idea is not so 
entirely irrational but that there is room for argu- 
ment on this point. But what can be said of the 
proposition to build a ship canal across Ireland? A 
brief inspection of the map will show that the canal 
would a have to be shout 125 miles _ne that it would 


Poses. P. . R. W. Shore. 
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4 4 4 ‘ 4 


Penna. Penna. 
4 6 


20 5 94 Ine, 24 oc a4 dre, | 1846X22 ins, 1824 ins. 
6ft.6ins, 6ft.2ins. 6 ft. ote. 5ft.8ins. 5 ft. 8 ins. 


(asa) An GE 19 X 24 ins, 30 X 24 ins, 14 x 24 ins. 


180 Ibs, 180 Ibs. 145 Ibs. 140 Ibs. 


not reduce the sailing distance between New York 
and Liverpool more than 50 miles or so: that it 
would not be used at all by vessels from Montreal 
because they go around the north end of Ireland, 
nor by vessels from the West Indies, South Amer- 
ica, Europe, Asia or Africa, because Ireland does 
not stand in their way at all. As the speed through 
the canal must necessarily be very slow, to no single 
vessel coming from any part of the globe could the 
canal offer any advantage. Its only use-.would be 
for an occasional sailing coaster, because a steamer 
of any kind could sail around the island before it 
could pass through the canal, which Sir Edward 
assures the “Times” will cost only $100,000,000, and 
“‘would place Ireland on the shortest sea route to 
all the great West and to the East by way of the 
Canadian Pacific Railway!” 


Sir Edward Watkin’s position and standing as a 
railway man and promotemgive the above absurd 
proposals an importance and significance which they 
would not otherwise have. He, if any man in Eng- 
land, ought to understand the difficulties in the way 
of such works and their probable uSefulness when 
built. He is chairman of three great English com- 
panies, the Southeastern, Manchester, Sheffield & 
Lincolnshire and Metropolitan. He is a member of 
Parliament of long standing, of the Liberal-Unionist 
persuasion, and it goes without saying that he is a 
man of large wealth. He has been the leading man 
in pushing the Dover-Calais tunnel project, which is 
an entirely rational and feasible one, through im- 
pervious chalk all the way; sure of an enormous 
business, and only kept from speedy construction 
by a political motive, viz., an unreasoning fear that 
it might possibly be captured by some continental 
power, and used as a channel for invasion. That 
such a man should seriously propose to heal a run- 
ning sore of many centuries’ growth, like the Irish 
question, by building a couple of engineering works 
for which there is no demand in order to give a few 
thousand Irishmen work as unskilled laborers for a 
few years (most of the skilled men would of neces- 
sity be English or Scotch) is a curious evidence of 
what seems to be an utter inability in Englishmen 
to take a broad view of the Irish question, and act 
accordingly. To Americans the problem seems 
simple enough. Were Ireland suddenly floated over 
to our coast just as it is and annexed to this coun- 
try, we should at once proceed, nem. con., to make a 
state of it, and leave that state to manage its own 
internal affairs well or ill as it pleased, confident that 
peace and contentment and law and order would 
soon prevail. It may be that we should be disap- 
pointed, but all analogy from our own experience 
indicates the contrary. 

THE CHICAGO RAILWAY TERMINAL PROB- 
LEM. 


The creation of a great city within less than 50 
years on an area which was originally little better 
than a swamp, and a city, too, which gives every 
promise of further phenomenally rapid growth, until 
its population numbers several millions, was certain 
to bring with it a number of engineering problems 
of the greatest magnitude and moment. Not less 
than five of these are now urgently pressing for solu- 
tion, viz., water supply, sewage disposal, foundations 
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of high buildings, smoke disposal and railway ter- 
minal facilities. The first two of these, intimately 
related to each other, Ohicago hopes to solve by 
measures now in progress. It is not yet clear Y us 
that it will do so, but we need not now discuss that 
question. 

The foundation problem may any day assume very 
grave importance, for it is a necessity of the topo- 
graphical situation that the business center of Chi- 
cago should be covered by very high buildings, in 
order to provide for a concentration of business 
activity upon a small area such as the world has 
never seen elsewhere and is not likely to see. For 
the present the Chicago type of iron foundation 
seems to meet the demands of the situation. 
Whether it will continue to do so, or whether some 
plans recently suggested by Gen. Sooy Smith and 
others are likely to fill the requirements better, we 
hope to consider in a later issue. 

The smoke nuisance is really a minor problem, 
because it is certainly capable of abatement in sev- 
eral ways (one of which is indicated, perhaps, by 
the experiments recorded in another column), and 
because its nature 1s such that it can be attacked 
tentatively and in.detail, and delay is only a present 
annoyance and not a future complication. We have 
no fear but what the next few years will see this 
nuisance greatly abated. 

Still another quasi engineering problem of great 
moment, that of providing suitable parks and boule- 
vards for a vast future population, Chicago has 
uobly grappled with in ample season and solved for 
all time, as it has also grappled with and solved 
still another temporary problem which was sprung 
upon it, that of improvising the plant and appoint- 
ments for a grand Exposition, of which the whole 
nation should be proud. 

In all these directions, upon the whole, Chicago 
has done itself and done the country honor. Even 
in respect to the smoke nuisance it is doing itself 
honor in this, that the agitation continues and plainly 
will continue until the nuisance is abated. Not much 
has been accomplished as yet, but at least Chicago 
does not “lie down” unfler the problem, resignedly 
giving up the fight before it is begun, as have so 
many other cities which are almost as badly off. 

But in its dealings with one great problem, that of 
the railway terminals, Chicago has not yet done it- 
self much honor. It has been distinctly dallying 
with a great and growing evil, which plainly would 
some day become intolerable and may daily become 
worse, so that there was little real excuse for de- 
lay. The report which we abstract very fully in 
another column is almost the first indication that 
the city awoke from its lethargy in this respect. 
Should the recommendations of that report be car- 
ried out, however, Chicago will certainly have out- 
done itself by adopting more radical and costly 
measures than any city has ever yet thought of to 
rid itself of a great evil. To be sure, the evil bids 
fair to be more serious in Chicago than elsewhere, 
because Chicago is probably more nearly flat than 
any other great city in the world, but it will be a 
remarkable trust of enterprise and public spirit 
should Chicago adopt the commission’s recommenda- 
tions, none the less. 

The commission purpose nothing less than to ele- 
vate bodily to a height of 16 ft. above the street 
surface all the tracks within the (real) city limits 
which it proposes to allow to remain; but in order to 
reduce the number of tracks to be raised as much as 
possible, and also to furnish part of the “where 
withal” with which to accomplish so vast a work, 
it proposes further that all or nearly all of the rail- 
way tracks inside of 22d St. on the south side shall 
be abolished, and three great union stations at least 
moved out to 22d St.; which latter is an important 
local street on the south side, two miles out from 
the county court house, and about one mile further 
out than the mean of the three railway stations 
which it is proposed to remove. The value of 
the land thus released is officially estimated at over 
$50,000,000. The few viaducts carrying streets over 
railways which have so far been erected, though 
they have cost $4,000,000, it is proposed to abandon. 

In any other city but Chicago it would be absurd 
to hope for much result from such radical recom- 
mendations. Of Chicago we have hopes. That the 
substance of these recommendations affords the only 
solution of the problem which can be called adequate 
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and permanent is very clear to us. 
should be clear to any intelligent person who con- 
siders the question coolly and disinterestedly. 

The governing conditions are in brief these: 1. 
The city grows and must grow. The population of 
nearly 1,300,000 to-day wiil be 2,000,000 in 1900, 
possibly 3,500,000 in 1910, and probably 4,500,000 
in 1920. Districts now in the country will be dense- 
ly covered with streets; districts now merely resi- 
dential will become manufacturing and commercial 
centers with far greater use of the streets. 

2. All the streets are level, except as they may be 
modified to carry them over overhead crossings, and 
the loads handled in street vehicles are in proportion. 
To steepen them up to even the easiest approach 
grade to an overcrossing means a heavy diminution 
of hauling capacity, which will increase the cost of 
hauling in the city very seriously. The streets al- 
ready have less than the desirable height above the 
water level, and practically eannot be depressed. 

3. The railway traffic grows and must grow, and 
with it the number of tracks. Great as is the num- 
ber to-day, there may be nearly twice as many by 
1900. As the expansion of facilities cannot cease, 
and yet more land cannot be had near the center of 
the city, it stands to reason that the increase at 
least must soon be provided for on elevated tracks, 
er by stopping it further from the business eenter. 
or both. As the traffic which now exists is a small 
affair compared with what soon will exist, why not 
do for the entire traffic what must be done in any 
ease for the increase, and provide for all at once 
on 2 systematic plan? 

4. The elevation of railway tracks, when once un- 
dertaken in a systematic manner, is not really very 
expensive, especially if many tracks are to be ele- 
vated at once. The alternative methods are wood, 
earth fill, earth fill and retaining walls, and masonry 
or metal viaducis. To a large extent the less ex- 
pensive methods can be used first, and the more cost- 
ly as necessity arises. The cost is in part offset by a 
saving in cost of gates and watchmen, in delays and 
casualties, in clearing tracks of snow and ice in win- 
ter, ete. The distances to be elevated are small at 
best compared with the total length of the railways 
which they serve, and on many, if not most, of the 
lines entering Chicago the gain in local traffic result- 
ing from the greater speed with which trains could 
enter the city would alone go far to pay interest on 
the cost of raising the tracks. 

5. Considerable depression of either streets or 
tracks is not only financially but physically impos- 
sible. The one possible exception is that by drain- 
ing the bed of the Chicago River a sunken channel 
for many railway tracks into the heart of the city 
could be obtained. But this, though it has been 
seriously proposed, has never yet been seriously 
considered. 

6. The example of New York shows that railway 
terminals two miles distant from the business center 
do not necessarily give inferior accommodations if 
accompanied by suitable local facilities for reaching 
the heart of the city. Thirty years ago, or a little 
more, the terminus of the railways from New York 
to the north and east was within a quarter of a mile 
of the City Hall. It was first moved up to a point 
two miles from the City Hall, and later to its present 
location, three miles from the City Hall. There is 
now a strong probability that in a few years more 
it will be moved entirely off the island, to a point in 
Morrisania over eight miles from the City Hall. 
These successive removals have not so far been ac- 
companied by any diminution of public convenience, 
because the internal transit facilities have been in- 
creased correspondingly. In Chicago it is in every 
way probable that railway stations two miles 
out from the center of the city, on the south, north 
and west sides, accompanied by a good rapid transit 
between them, would really serve the public conve- 
nience much better than do the present stations. For 
example, a union terminus at 22d St. would evi- 
dently accommodate better all south side residents. 
With facilities for making a quick journey to the 
north side or center of the city, it would also ac- 
commodate better the traveler to those points than 
do the present terminals, which are nominally nearer 
to their destination. There is no reason, moreover, 
why a certain proportion of the suburban trains 
could not be run around an interior elevated loop 
track, without change. 


We think that it 


For these reasons we are disposed to look with 
favor on the scheme for a general elevation of tracks 
within the city of Chicago, with or without partial 
removal of the innermost tracks and stations. The 
last is the more questionable part of the scheme, 
since as a general rule railways are more apt to 
spend great sums in trying to get nearer to the busi- 
ness centers of cities than to save them by giving up 
locations already acquired. In smaller cities, too, 
this policy is right, but in cities of the metropolitan 
type which have facilities for quick transit within 
their own limits, it may be questioned if it is right. 

In our issue of Oct. 29, 1887, we considered with 
some care the general question of systematic raising 
of tracks in level cities, and then reached the con- 
clusion that it was not only a feasible, but the only 
feasible solution of a problem of rapidly growing im- 
portance. We have seen no reason since to change 
our opinion. We are pleased to see that the Chicago 
authorities seem to be working around to the same 
conclusion. 


LETTERS TO THE EDITOR. 





THE VERMILLION WRECK. 

Sir: The eastbound New York and Chicago limited 
consisting of Wagner vestibules on the L. S. & M. S&S 
Ky., was wrecked at Vermillion, 0., yesterday at 1:45 
a. m. Vermillion is 45 miles west of Cleveland, on the 
nerthern division, which is double track. 

The road enters the town from the west by a curve 
to the right, of about 2°, and almost 450 ft. from the 
end of the curve is the point of the switch from which 
three cars of coal had run upon the north or eastbound 
track. With these the limited collided. The engine. 
No. 565, one of the new moguls of the Brooks make. 
seemed to be the only thing to yield. as it was com 
pletely stripped and turned end for end. The buffet en 
had the front end knocked In. The engineer was se 
riously injured, probably fatally, and the fireman was 
injured less: while a porter sustained slight bruises 
Nene of the passengers were injured beyond a thorouth 
shaking up. 

The engineer was a brother to one of the engineers 
killed in the Kipton wreck, a little over a year ago 

The coal cars had been left upon the siding but a 
little before by the westbound local, and the east- 
bound local was on the other end of the siding, having 
been switching just previous to the accident. 

Fither the first crew did not set the brakes suff 
ciently on these cars, as it is dewn grade to the main 
track, or the second erew bumped into the cars and 
started them. G 

Oberlin, 0., July 18, 1892. 


DISTRIBUTION MAINS AND FIRE SERVICE. 
(Concluded from page 44.) 


Hydrant Sections.—The computation already given of 
losses of pressure and head when relatively large 
volumes of water are forced through small straight 
pipes and hose have shown and emphasized the error 
of attempting to use mains that are too small for their 
legitimate work. Such a mistake is more glaring when 
the erooked passage through a hydrant branch avd 
post hydrant are considered. 

The post hydrant and branches. so oftea used, eon- 
sume 3 to 10 Ibs. pressure when a single gooil fire stream 
is flowing through them, or practically as much as a 
5-ft. length of hose. 

The hydrant branch is often too small and the angles 
through which the stream must pass, both in leaving 
the main and in the hydrant, are too sharp. If the 
main pipe ought to be 8 ins. in diameter to flow the 
water in one direction for two strong streams then the 
hydrant branch and barrel onght certainly to be 8 Ins. 
in diameter for the same duty. They are too often made 
4 ins. in diameter for one stream, or 6 ins. for two 
streams. It is apparent that when strong streams are 
desirable, the object may be in part defeated by small 
hydrant branches and hydrant sections, 8.1 even though 
the pressure is good in the mains. 

The additional cost of the second nozzle on a post 
hydrant is small, so that when the pressure in the main 
admits of direct connections of leading hose to the hy- 
drants. as in high reservoir or direct pressure svs- 
tems, the advantage of the second stream may far 
overbalance the additional cost of the nozzle. 

An independent gate in the hydrant head for each 
nozzle is sometimes of exceeding value and worth much 
more than ft cost. 

The valne of a flush hydrant located over the branch 
at the intersection of the street mains has been often 
urged for use In the dense portions of large cities be- 
cause its capacity there for several streams is greatest 
and its friction losses least. and such hydrants have had 
a considerable use in the Eastern New England cities. 
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Nearly as favorable results may be obtained if a large 
branch pipe, equivalent to the main, is taken to a hy- 
drant with large valve and barrel at the curb line. This 
is as essential for a good fire service as are mains of 
adequate diameter. 

Hydrants should also be near together that the lines 
of hose may be short. The hose may have to be 
lengthened down alleys, or through or over one or more 
buildings to reach the burning building. 

In the dense portions of the cities there should be a 
hydrant which is proportioned for at least two strong 
streams, at each street intersection, and in the com- 
mercial and manufacturing sections a like hydrant at a 
central point between the street corners on the princi- 
pal streets. This arrangement is not less desirable for 
steam fire engine service than for a direct connection 
hose service. 

The intermediate hydrants are likewise valuable on 
high grounds where pressures are light for direct con- 
nections. 

Assistance of Neighboring Fire Departments.—Nearly 
every large city whose pipe system has been inefficient 
can cite its own experience when its entire fire depart- 
ment could not cope with a fire that had a good 
start, and the fire departments of neighboring cities 
eame to the rescue with steamers and hose carriages. 
Chief Damrell testified before the Commission that in- 
vestigated the Boston Great Fire in 1872 that he tele- 
graphed for assistance to every town and city within 
‘™) miles of Boston, There was a hearty response, with 
between forty and fifty steam fire engines, but it then 
proved that the water mains and fire hydrants were in- 
adequate, and also the diversity in threads on hydrant 
nozzles and hose couplings was a source of delay and 
diseppointment. 

Precautions.—In citing above 10 strong streams in 
the suburbs and 18 or 20 strong streams concentrated 
in the business centers of cities as requirements for the 


ordinary fire service of single fires, these were not in- 


tended to present maximum requirements or to cover 
two or three large fires at the same time. During 
a recent fire at a grain elevator in Minneapolis 
the intensely hot air carried masses of large burning 
cinders high in the air and they were svattered, not 
only among frame cottages and outbuildings of wood 
within a half mile to windward, but also over wood 
yards and lumber yards, until all the fire hydrants 
in a large area were in use. 

At the American Print Works fire in Fall River, in 
1874, there were 40 hydrants in use. At a Providence 
fire, in 1877, there were at the same time in use 17 
streams direct from hydrants, and 8 streams from 
steamers, estimated ‘to have been using about 4,500 
gallons of water per minute, or a delivery equivalent 
to 16 of our standard streams. At the Bedford St. fire 
in Boston in 1889, there were reported 25 hydrants in 
use, suppplying 52 steamers, delivering 80 hose streams. 
The maximum consumption of water by hose streams 
was estimated at 20,000 gallons per minute, or a rate 
of 28,800,000 gallons per 24 hours. The estim- 
ated total quantity used on the fire during the 
first 24 hours was 14,000,000 gallons. At the recent 
Seigel-Cooper fire in Chicago there were reported 25 
steam fire engines in use. 

Superintendent Edwin Darling, of Pawtucket, has told 
us that at the burning of the lumber yard in that city 
he had 52 hose streams in use at the same time, and 
that the use of so many streams prevented a conflagra- 
tion that was liable to have destroyed a million dollars 
worth of property. 

Relative Costs and Capacities of Mains.—The capaci- 
ties of water mains increase relatively faster than their 
costs. For instance let us assume the cost of cast iron 
pipes adapted to 100 Ibs. per sq. in. pressure to he $30 
per net ton, delivered at the trench. Then in a suburb 
where the streets are not paved the cost of the pipes 
laid complete and delivery capacities of the pipes, on 
the velocity of flow and frictional bases above stated, 
will be substantially as given in Table 7, if we state 
capacities in million gallons per 24 hours as the unit. 


Table 7.—Relative Costs and Capacities of Pipes. 


Diam. of pipe,ins. 6 8 10 ed 4 
Cost laid $).79 $1.07 $1.40 $1.75 $2.16 $2.64 
Cap’y mill, galls . 0598 O.978 1.748 2.792 4.008 5.339 
Cap’y, No. hose 

streams......... 1 2 i 7 in 131 


Diam. of pipe, ins. 18 20 u4 27 30 
Cost laid $3.10 $3.68 $4.95 $5 79 82 
Cap’y mill. galls... 7.138 9.168 13.912 17.731 22207 
Cap’y, No. hose 

streams : 18 23 35 4 ib 

In changing a pipe from 8 to 10-ins. diameter we in- 
crease the cost 30% and the capacity 79 If we change 
a pipe from 10 to 12 ins. in diameter the cost increases 
25% and the capacity 60%, and so in the larger diame- 
ters, if we change the pipe from 20 to 24 ins. we in- 
crease the cost 36% and the capacity 52%. 

Duplicate Flow.—In considering an orifice or jet at 
the center of a long pipe, say in a suburban street, 
we find that if the flow could come with equal ad- 
vantage from two directions a jet might be duplicated 
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without greater loss of pressure than when the single 
flow came from one direction only, and also that by 
giving a flow from two directions to one jet and thus 
reducing the velocity one-half, the loss of pressure was 
only one-fourth that due to the single flow. 

Here is a suggestion to be kept constantly in view 
in planning a new system and in the extension of an old 
system of pipes. 

It not only gives double capacity to the combined fire 
and domestic service, or saves three-fourths of friction 
head, but it gives two channels of supply to every point 
so that if in case of extensions or repairs one line is 
shut off, another line is still open and the domestic 
and fire service maintained. Neither fire nor domestic 
service should be subject to the contingency of one line 
of supply main only. 

The original plan of pipes and plans of extens‘ons 
in growing cities also must anticipate the increase of 
capacity of mains inevitably necessary, and foresee 
where a larger reinforcing pipe will best be placed 
when it is needed, and its relations to the entire sys- 
tem. . 

The duplicate flow advantage applies as well to the hose 
as to the distribution pipe. If the jet is far from the hy- 
drant and the friction loss excessive the loss of head is 
at once reduced three-fourths by duplicating the hose 
from hydrant to play pipe, or loss of pressure may be 
greatly reduced by using hose of greater diameter so 
far as it can lay on the ground. 

The increasing domestic draft of water in growing 
cities often leads to such increased frictions in the 
mains that their value for fire service is much reduced 
also. For instance, the fountain in New York City Hall 
Park used to throw its large jet 60 ft. high and the 
water would flow into the highest story of the down 
town buildings with ample force, while now the head 
from the reservoir is almost entirely consumed by fric- 
tion in the distribution pipes. 

The proper remedy in such cases is to make the mains 
adequate for their legitimate duty. In many cases a 
tank stand-pipe on the side of the distribution opposite 
to the reservoir or pumps is a valuable aid both in sup- 
plying water and reducing friction from the main sup- 
ply. 

Such an elevated tank holding 500,000 gallons of water 
will. alone supply ten 1-%-in. go-ft. streams from three 
to four hours. 

Control of Spreading Conflagrations.—The objection 
may be anticipated that the 10 suburban streams or 
20 urban streams above mentioned as serving for 
ordinary fires are entirely inadequate for great emer- 
gencies, and such fires as those originating in the grain 
elevator and lumber yard above mentioned will be cited. 

The first answer must be that the ordinary fire service 
is not, and usually for financial reasons cannot be, pro- 
portioned to conquer great conflagrations. Its prime ob- 
ject is to control and then stop a fire in its early stage, 
afd it must be the most adequate and effective service 
for this duty which the present circumstances will 
permit, and reinforced with all electrical and mechani- 
eal aids science offers, so that knowledge of the 
fire shall be given early and attack on the fire may be 
prompt, energetic and successful. 

Let us consider further what may be done with, say 
ten good streams. The standard selected for this dis- 
cussion is a 1-%-in. diameter stream, with force to 
reach a vertical height of 80 ft., and the mains propor- 
tioned so that the required number of streams may be 
given with flow in one direction, equivalent single flow, 
in the distribution pipes. If the fire is already hot, 
then a few heavy streams will be most effective and 
there may be used eight 1-1'%4 or seven 1-%-in. streams, 
which will take nearly equal total volumes of water 
and have equal forces of jets. 

If a scattering sulurban fire requires more than ten 
1-\%-in. streams we may put their equivalent total dis- 


charge of water into 1-in. diameter streams as follows: 
14 streams of 70 ft. height. 
16 “ “ 60 ty “ 
18 oe 


“50 “ 


20 ad “e 40 ” ci% 

24 a) “ 30 ae a3 
or if the same total discharge of water is used in %-in, 
streams there may be: 

15 streams of 80 ft. height. 

18 ay o 70 a7 ca) 
oo “ aa 60 ae “ 


ee oe 
Bos See 98.02. 

Then if the distribution system of mains is planned 
for double flow through two or more mains, as is 
desirable to prevent a hydrant being out of use by a 
shut-off of one of its approaches, the numbers of hy- 
drant streams named above may be doubled or the fire 
may be fought with 1-\% in. or 1-%4 in. streams by doub- 
ling, or the use of enlarged hose, or the upper story of a 
ware house may be flooded by a portable water tower 
with 1-%-in. stream, and still there will be water and 
pressure for a number of %-in. streams available to 
put out the incipient blazes to the windward among the 
low buildings. 
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A hot fire must be attacked with streams of large 
volumes of water that strike with force, for puny 
streams are but converted into vapor before they pass 
through the heart of the flame. 

Large and strong streams are best had from near hy- 
drants and through short hose. An increased number 
of hydrants is often cheaper than increased power at 
the pumping station or an increased elevation of a re- 
servoir, and is always cheaper and more effective than 
long fire hose. 

Combined and Domestic Flows.—The conditions or 
fire risks in different cities, even of equal populations, 
are so unlike that rigid rules are not generally appli- 
cable as to the proper volume of flow in the mains for 
fire services. The variableness may be magnified when 
the combined fire and domestic rates of flow are con- 
sidered. In a majority of the cities the influences 
governing flow for both services are nearly s'm lar. 
and in those we may assume for a general computation 
that the principal mains leading out from the reser- 
voir or from direct pressure pumps will be propor- 
tioned for rates of flow to given populations sub- 
stantially as in the following table, No. 8, when hose 
streams are taken direct from the hydrants. 

A study of the local conditions of a given city wil) 
show when its pipe flow will not approximate closely 
to the table and will readily suggest the degree of varia- 
tion therefrom. 


Table 8.—Combined Rate in Millicns of Gallons of 
Fire Service and Domestic Flow. 


Mean Combined Diam. 


Flow for flow, fire and of 


fire No. fire domestic domestic supply 
flow. main, ins. 
4.10 14 


service. — ms. 


4.10 8 125 4.35 14s 
4.30 8 .30 4.60 16 
45 5.10 16 

5.50 18 

6.50 18 

7.30 20 

8.15 2) 
8.90 24 
10.50 24 
11.90 24 
13.40 27 
15.85 27 
33 

26 
36 
30 & 27 
33 & 30 
33 & 33 

It is to be remembered that in many cities the do- 
mestic draft of water is quite variable, therefore when 
the principal mains are proportioned for mean daily 
rates of flow, as computed in Table 8, there will be 
some lack of strength in the respective given number 
of hose streams at such times of the day. or season as 
the domestic draft is in excess of the mean daily rate 
for the year. 

In the last table, the consumption per capita is as- 
sumed to gradually increase from 66 2-3 gallons daily 
when the population is 15,000, to 100 gallons daily 
when the population is 250,000. 

When steam fire engines are used to take the water 
from the hydrants, a temporary drop in the domestic 
pressure may be admissible during the brief period in 
which a fire is being conquered. Frequently, in con- 
nection with the steam fire engine hose service, the 
domestic consumption may be treated in the computa- 
tion as though uniformly 66 2-3 gallons daily per cap- 
ita for all populations. 

The combined domestic and fire rates of flow and rel- 
ative dimensions of mains will then compute as in 
Table 9. 

Table 9.—Combined Rate in Million Gallons of Fire 


Service and Domestic Flow (Steam Fire Engine 
Service). 


service 
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Usual max. 
friction 
Combined head in Proper 
fire Diam. ft.per max. 
and supply 1,000 
Popula- d’m’stic main, 
tion. flow. ins 
15, 6.500 18 
7.233 
7.917 
8.500 
9.767 
10.8338 
12.000 
13.750 
16.667 
19.583 


Subdivided 
mains 
Ow uivalent 
in single to single main, 
diam in ins. 
Two 14 
Two 14 
One 16, one 14 
One 16, one 14 
Two 16 
One 18, one 16 
Two 18 
Two 18 
Two 20 
One 24. one. 18 
Two 24 
Two 24 
One 27, one 2t 
Two 27 
One 30, one 2 


In Table 9, for sub-divided mains, the allowance of 
frictional head per thousand lineal feet of pipe is taken 
slightly less than in Table 5. 

The frictions in large pipes are much less for given 
velocities of flow than in small pipes, also the coeffi 
cients of flow vary materially with change of velociiy 
and with change of diameter. 

These influences are not to be overlooked in com 
puting subdivided mains, as the Sphdtvisions do not 
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follow quite proportionately with the ratio of square 
root of the fifth power of the diameter of the pipe. 

If there is in connection with the pipe system a con- 
siderable use of hydraulic power by motors, goods 
hoists, and passenger elevators, or a considerable draft 
for ornamental or for irrigation purposes, the extra 
flow must be allowed for in computing the frictions 
in those portions of the water mains having the extra 
flow. 

Fire Service Versus Fires.--Often the cost, relatively, 
of properly proportioned mains is an obstacle difficult 
to overcome. 

Often the necessity of properly proportioned mains 
is not sufficiently appreciated by municipal boards 
to receive a sufficient appropriation. Often little heed 
ix given to an assertion, even though well supported 
by facts, that such increased appropriation as is neces- 
sary to insure a well proportioned pipe system, will 
for each $1,000 of additional expenditure probably save 
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safety of the structure, since a derailed train, unless 
kept in line by a thoroughly good floor system, 
stands a good chance of wrecking the truss and 
causing the fall of the span. 

But for spans of moderate length, the acknow)- 
edged merits of the plate girder over the pony truss 
seem bound to bring it into use for highway as well 
as railway purposes. 

The Baltimore St. Bridge at Cumberland consists 
of two plate girder spans of 72 ft. each, crossing 
Wills Creek, at sufficient height above the water to 


permit the passage of canal boats beneath. The 
cross-section of the bridge, Fig. 1, shows a width 


of roadway between the main girders of 26 ft. 4 ins., 
A sidewalk 10 ft. 8t4 ins. wide is placoa 
on each side, being supported by light brackets riv 
eted to the main girder. 


ce W c. 


The main girders are 7 ft. 
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after completion was suspended from the old Boll 
man truss which the bridge The 
boats were removed and the frame was lowered in 
its place. The sheet piling was then driven and th 
water was pumped out with a 6-in 
The foundations of the pier were laid on the hard 
material underlying the quicksand. Fig. 3 
the details of the foundations and of the pier. The 
grillage at the bottom of the pier is made of two 


new replaces 


steam pump 


shows 


Around this 
was built a framework, and the open spaces of th: 
grillage were then filled solid with a concrete made 
up of 1 part Cedar Cliff cement to 2 parts of sand 
and 4 of hydraulic limestone, broken to pass a 21% 
in. ring. 


courses of 15% 15 in. clear white oak. 


Two courses of 1) in rock faced masonry 
were laid on this foundation and above them the pier 


“O-in 


proper was built, 


consisting of eight and one 


? 


FIG 1, CROSS SECTION OF BALTIMORE STREET BRIDGE; CUMBERLAND, MD. 


from destruction at least $100,000 in value of property. 

While no city fire service mains can be expected to 
control a great conflagration, until it has almost burned 
itself out, no municipality can afford to have its ser- 
vice mains unequal to powerful and successful attacks 
on one or more fires, according to its magnitude in 
their early stages. 

It is the earnest hope of the writer that these few 
hints and suggestions will emphasize the value and 
necessity of carefully planned and constructed distri- 
bution pipe systems for the combined fire and domestic 
water service of cities, and will also emphasize the 
value of well designed fire hydrants and stop valves 
that are not undue consumers of head pressures. 

Careful and adequate provisions in construction of 





the essential details will lead to efficient fire systems 
that will fulfiil the stated objects for which the fire 
service is planned. 

If this object is fulfilled in any system where there 
is also an efficient fire department, there is little prob- 
ability of-a great conflagration gaining sway within 
the command of that system and department. A match 
of strength comes betimes in every city between fire 
and fire service, and the fire department is hampered 
if the mains do not respond. Hach city has inevitably 
to choose which is the cheaper, which is the better, a 
conflagration almost surely impending with dire dis- 
aster or an efficient fire service which makes the con- 
flagration almost impossible. 


THE BALTIMORE ST. BRIDGK, CUMBER- 
LAND, MD. 


We are indebted to Mr. H. P. Le Fevre, late City 
Engineer of Cumberland, Md., for drawings and 
description of a plate girder highway bridge recently 
completed for that city by the Youngstown Bridge 
(o., and under his supervision. Plate girder spans 
for highway bridges come much more slowly into 
use than plate girders for railway bridges. There 
is one very good reason for this. The side trusses 
in athrough highway bridge form a safe and sub- 
stantial barrier between the roadways and the side- 
walks. In a railway through bridge, however, the 
projecting trusses are a constant menace to the 


Secnon C- D, 


in depth and project 2 ft. 9 ins. above the floor of 
the roadway. An ornamental railing 4 ft. high is 
placed on the outside of the sidewalk. The floor 
system of the roadway consists of cross girders riv- 
eted to the main girders and spaced 14 ft. 5 ins. 
apart. These support three lines of stringers which 
divide the space into two openings 6 ft. 3 ins. wide 
at the center and an opening at each side of 6 ft. 
11 ins. Upon the stringers was laid No. 210 Pen 
coyd corrugated flooring, made up of riveted trough 
sections, and a layer of concrete was filled in on this 
to a depth of 7 ins. Upon the concrete a 2,in. 
layer of Trinidad asphalt was laid by the Barber 


o< 


1S-in. course woth a 14-in. coping, all of white sand 
Ino The 
derrick canal 
The mortar was made of such a quality thar 


stone, weighing about 


Ibs. per en. ff 
stones were set by a erected on a 
boat. 
pointing could be done as the pier was erected No 
pinning up of the masonry was allowed anywhere 
The base of the pier was riprapped with heavy ston 
nearly to the water level. On 


checks were cut 


top of the coping 
1 in. deep to receive the cast iron 
bearing plates on which the main girders rested. 
The specifications for the superstructure permitted 
steel at his option. 


the contractor to use iron or 


Steel was used throughout except for the sidewalk 


Side Elevation 


Cross Section and Side Elevation of Cofferdam. 


40° 











Plan of Cofferdam 


FIG. 2. 
Asphalt Paving Co. The floor of the sidewalks is of 
2-in. white pine. 

The pier at the center of the stream was built by 
the aid of a coffer-dam sunk through 4 ft. of water 
and 6 ft. of very loose quicksand and small round 
pebbles. 

Fig. 2 is a detailed drawing of the coffer-dam. 
Its frame was built in place on two canal boats, and 


COFFERDAM FOR PIER OF BALTIMORE STREET BRIDGE 


CUMBERLAND, MD 


railing. The live load specified was 100 Ibs. per sq. 
ft. over roadway and walks, and in addition two 
concentrated loads of 15 tons, spaced 15 ft. apart, 
each load to be on two pairs of wheels spaced 6 ft. 
6 ins. apart. The wind load was 30 Ibs. per sq. ft. 
The factor of safety required was 4. In ecalen 
lating strains in the girders the flanges were 1 

quired to be considered as carrying all the bending 
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moment and the web all the shearing moment. A 
plate on each side was required to be used in splicing 
girder webs. 
The weights of the various members of the bridge 
are as follows: 
4 matin 
10 floor- 
33 stringers 
20 can 
580 lin. ft. 
Channels and rounds 
25 Pencoyd floor sections 
22 w guards 
2 end struts 
i6 lateral bracing rods and pins 


28 anchor bolts, and field bolts......... phates 
Ee OO BOB n ccc cccescancncesssenswe ewseeose 


Total weight of all steel 
Weight lin, ft. of bridge, 1,616 Ibs. 
Total weight of all east iron, (cover plates, 
name plates, and 2 lamp posts)... 
Weight of concrete 
Weight of 7 oe ° 
Weight of white pine...............6. Seesees 


Total weight of bridge 
Weight of bridge per lin. ft 

A detail of the bridge, which is somewhat novel 
io us at least, is the provision of cast iron plates for 
the top chords of the main girders. The bridge 
being located near the railway station and in the 
heart of the city, the broad flat surfaces of the top 
chords would form a convenient and comfortable 
seat for loafers. To prevent this the whole length 
of each top chord is covered with a cast iron plate 
bearing rows of sharp spikes % in. high and \% in. 
in diameter at the base. A cross-section of one of 
these cover plates is shown in Fig. 4. 


SMOKE PREVENTION ON CHICAGO TUG 
BOATS. 

The following notes on trials of smoke-preventing 
devices, showing that at least one device, the West- 
ern smoke preventer, was very effective, are taken 
from a report by Mr. OC. F. White, Consulting En- 
gineer to the Society for the Prevention of Smoke: 


The boat “W. L. Ewing’ was fitted successively with 
the Western smoke preventer, a device furnished by 
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Four were placed upon the left hand side of the fire- 
box, three upcn the right hand side, and six through 
the firebox head. Tests showed that not more than 
nine of thege jets were necessary for the most com- 
plete prevention of smoke. Probably less than nine 
would be sufficient in most cases. Working tests were 
made, using first Indiana block coal and afterward 
a grade of Pittsburg coal known as Black Horse. The 
device furnished by Theodore Lustig consisted of a 
cast iron box placed on the grate bars in the middle of 
the furnace opposite the fire door. This box was sup- 
plied with two small steam jets designed for the double 
purpose of assisting the flow of air through apertures 
near the top of the box, and of preventing the box from 
being melted by the furnace heat. Mr. Lustig stated 
that it was his intention to have these boxcs manufac- 
tured of fire clay instead of cast iron, as being more 
durable. This device was tested April 22, and was not 
successful from the point of view of smoke prevention. 
On very light work it was not necessary. On heavy 
work it was found to have little or no effect upon the 
volume of dense smoke. 

The Triumph smoke preventing device consisted of a 
heavy cast iron retort placed in the furnace directly 
over the fire door. Steam was admitted to this retort 
where it was superheated and from which it was in- 
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Fig. 4. Section of Cast 


lron Cover Plate for 
Top Chord. 


K 124% (24> 
Fig. 5. Cast Iron Bear- 
ing Plate. 


jected over the fire and downward in three small 
streams. This device was tested May 2, 1892, with re- 
sults quite similar to those obtained with the Lustig 
device. Under heavy firing the volume of dense smoke 
was diminished very little indeed. On the tug ‘‘Miller’’ 
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Theodore Lustig, and the Triumph smoke preventer. 
The general proportions of the boiler are the same as 
on most of the tugs plying on the Chicago River. It is 
a marine boiler of which the firebox is 4 ft. 8 ins. wide, 
4 ft. long, 31 ins. deep, measuring from the grate bars 
to the crown sheet, which is flat on top and rounded at 
the corners. The Western smoke preventer consists 
briefly of a 1%-in. syphon, by means of which a small 
jet of steam forced the mingled steam and air into the 
firebox through tubes placed in the sides and in the 
end of the firebox for that purpose. 


Cc. W. Millikin fitted up a combination of tile arch and 
special door furnishing air admission above the fire. 
These features were supplemented by an automatic 
blower arranged to produce artificial draft in the stack 
at such times as the draft due to the exhaust from the 
engine was not in operation. This device was tested 
several days between June 8 and 15. The effect of 
this combination was such as to produce an extraor- 
dinary heat in the fire room, making it practically im- 
possible for a fireman to regularly attend to the work 
ordinarily called for. For this reason, primarily, the 
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arrangement designed by Mr. Millikin was not success- 
ful in operation. 

The three devices last named are therefore dismissed 
from consideration as being unsuccessful from the in- 
troduction of practical difficulties, or for non-effective- 
ness in prevention of smoke. So far as tests made by 
the society go, the Western smoke preventer was the 
only one which was to any degree worth considering 
successful from the point of view of smoke prevention. 
In specifying this, however, the Western smoke pre- 
venter is to be taken as illustrative of a class of de- 
vices of which probably any one would give practi- 
cally the same results as those reached by it. In other 
words, it was thoroughly demonstrated that a smoke 
prevention device involving the energetic forcing of 
air and steam into the firebox in several small streams, 
would successfully prevent the emission of dense 
smoke from a tug boat under all classes of work from 
the lightest to the heaviest. During the trials, the tug 
“Ewing’’ was submitted to as heavy work as is ever 
brought upon a tug boat of its class and with the 
smokiest fuel made use of on the Chicago River. It 
was also run under light loads and the fact estab- 
lished beyond question that smoke, by devices of this 


Elevated terminals for Chicago have been recom- 
mended in a report submitted to the Council by the 
Elevated Terminal Commission. The commissioners 
favor a general system of track elevation, and declare 
their belief that the plan is the only feasible one. 
They recommend that the terminals be removed from 
the down-town district. The sale of property now in 
use in that section is advocated and figures are given 
showing that the proceeds from such sales would build 
terminals in less objectionable parts of the city, ele- 
vate tracks, and leave the companies a handsome bal- 
ance. We reprint the greater part of this report else- 
where, as it is worthy of careful attention. 


A compressed air distribution plant is proposed for 
New York, and the Board of Aldermen has adopted a 
favorable report, on the petition of the National Heat- 
ing Co., in favor of amending the franchise granted to 
the United States Heating & Power Co., now the prop- 
erty of the National Heating Co., so as to make it law- 
ful for the company to furnish compressed air as well 
as hot water for power purposes. The company pro- 
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poses to lay pipes and mains through the streets for 
the purpose of supplying compressed air for power, 
ventilation or other purposes, and to furnish the com- 
pressed air for streets and public beildings at prices 
to be fixed by the Board of Estimate and Apportion- 
ment. The company has to lay and open for public use 
two miles of mains within three years from date, un- 
less prevented by legal proceedings. The National 
Heating Co. is organized under the laws of New Jer- 
sey and has an office at 136 Liberty St, New York. 
President, Theodore N. Vail; Secy./ jam H, Baker. 
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THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 
XIV. 
(Continued from page 29.) 


ETTS INST OF TECHNOLOGY— 
MASSACHUS CRT ECTION. 


In our last article we stated that President Rogers 
died in 1870. He actually died in 1882, and the 
Rogers Memorial Fund was started immediately 
afterward, instead of “‘some 12 years after,” as we 
stated. In the same article the types converted the 
name of the “Rogers” Building into “Regus,” and 
were not detected until too late. 

THE STEVENS INSTITUTE OF TECHNOLOGY. 

After the foundation of the Massachusetts Insti- 
tute of Technology in 1865, a number of other en- 
gineering schools, no less than 18 in all, were found- 
ed between that date and 1870, included among 
which are several of sterling merit and much im- 
portance, like the Engineering Department of Lehigh 
University, the College of Civil Engineering of Cor- 
nell University, the Polytechnic School of Washing- 
ton University, and several others. In a sense these 
schools deserve that we should sketch their early 
history as much as any in the list, but as we are 
selecting for these sketches only those institutions 
which have something typical or peculiar about their 
organization or methods we pass them by, as also all 
schools founded after 1870. We close these histor- 
ical notes with sketches of two schools founded in 
1870, viz., the Stevens Institute of Technology and 
Sibley College of Cornell University. 

The Stevens Institute of Technology is notable as 
the first and only college founded to teach mechan- 
ical engineering only, conferring but a single degree, 
that of M. E. Stevens has persistently adhered to 
the letter and spirit of this policy, even declining to 
follow the example of other colleges by establishing 
a separate course of electrical engineering as a 
branch of the mechanical course. Stevens claims 
with much force that electrical engineering is chiefly 
mechanical any way, and it has preferred to expand 
its single regular course by adding to it a department 
of applied electricity, so as to give all the electrical 
instruction desired. For some years after its foun- 
dation Stevens undertook to confer a second degree 
of Doctor of Philosophy or Bachelor of Science on 
such of its students as chose to devote their last two 
years to chemistry and physics instead of engineer- 
ing; but since 1883 such dallying with principle has 
been dropped. We recall no other technical school 
which thus limits itself to a single degree. The 
policy of the Rensselaer Polytechnic Institute in 
respect to civil engineering has been somewhat an- 
alogous, but not quite so drastic. From one point of 
view such a policy seems a needless curtailment of 
the work of a school of engineering, since so much of 
any engineering course is common to all departments 
of engineering, but there are obvious advantages on 
‘the other side, and the distinguished success of 
Stevens in its chosen field shows that there is no 
necessary loss to any institution from thus concen- 
trating effort upon a single course. 

The family of Stevens has been a distinguished 
one in the annals of New Jersey and of engineering 
for several generations, and the family have acted 
so much together in engineering matters that the 
foundation of the Stevens Institute may well be re- 
garded as more the act of a family than of an in- 
dividual, though Edwin A. Stevens was the sole 
nominal founder. The great wealth of the family 
comes chiefly from its extensive landed property. 
Nearly the whole of Hoboken, N. J., once belonged 
to it, and most of that city still belongs to it, with 
much other property. But far above the distinction 
drawn from wealth is that conferred by the engi- 
neering and inventive genius of Col. John Stevens 
and of his three distinguished sons, Robert L., Jas. 
©. and Edwin A. Stevens, by the last of whom the 
Stevens Institute was founded. Few men have de- 
served better to be remembered as great inventors 
aud engineers than Col. John Stevens and his son 
Robert L. It was their fate not to be the principal 
agent in pushing forward to success any one of the 
inventions which they made, so that they are not so 
famous.as many less able men, but to show what 
manner of men they were we quote as follows frem 
Thurston’s “History of the Steam Engine:” 

Col. John Stevens, of Hoboken, was born in the city 
of New York, in 1749, but throughout his business life 
he was a tesident of New Jersey. His attention is said 


to have been first called to the application of steam 
power by seeing experiments of John Fitch, with his 
steamer on the Delaware, and he at once devoted him- 
self to the introduction of sterm navigation with char- 
acteristic energy. 

In 1804, while Fulton was in Europe, he designed and 
built a sectional tubular boiler and direct-acting high 


_ pressure condensing engine, combining novelties and 


merits of design in a manner that exhibited remarkable 
inventive talent, as well as most perfect appreciation 
of the nature of the problem. The next year he used 
twin screws with the same engine. 

But this far-sighted engineer and statesman saw 
plainly the importance of applying the steam engine to 
land transportation as well as to navigation; and not 
enly that, but he saw with equal distinctness the im- 
portance of a well devised and carefully prosecuted 
scheme of internal communication by a complete sys- 
tem of railroads. In 1812 he published a pamphlet con- 
taining “Documents tending to prove the superior ad- 
vantages of railway and steam carriages over canal 
navigation.”"’ At this time, the only locomotive in the 
world was that of Trevithick & Vivian, at Merthyr Tyd- 
vil, and the railroad itself had not grown beyond the old 
wooden tram roads of the collieries. Yet Col. Stevens 
scys, in this paper: “I can see nothing to hinder a 
steam carriage moving on its ways with a velocity of 
100 miles an hour;’’ adding, in a foot-note: “This as- 
tonishing velocity is considered here barely possible. 
It is probable that it may not, in practice, be con- 
venient to exceed 20 or 30 miles per hour. Actual ex- 
periment can only determine this matter, and I should 
not be surprised at seeing steam carriages propelled 
at the rate of 40 or 50 miles an hour.” 

At a yet earlier date he had addressed a memoir to 
the proper authorities, urging his plan for railroads. He 
proposed rails of timber, protected, when necessary, by 
iron plates, or to be made wholly of iron; the car 
wheels were to be of cast iron, with inside flanges 
to keep them on the track. The steam engine was to 
be driven by steam of 50 Ibs. pressure and upward, and 
to be non-condensing. 

Answering the objections of Robert R. Livingston and 
of the State Commissioners of New York, he goes 
further into details. He gives 500 to 1,000 Ibs. as the 
maximum weight to be placed on each wheel; shows 
that the trains, or “suits of carriages,’’ as he calls 
them, will make their journeys with as much certainty 
and celerity in the darkest night as in the light of 
day; shows that the grades of proposed roads would 
offer but little resistance; and places the whole sub- 
ject before the public with such accuracy of statement 
and such evident appreciation of its true value, that 
every one who reads the remarkable document will 
agree fully with President Charles King, who said that 
‘‘whosoever shall attentively read this pamphlet will 
perceive that the political, financial, commercial, and 
military aspects of this great question were all present 
to Colonel Stevens’ mind, and he felt that he was ful- 
filling a patriotic duty when he placed at the disposal 
of his native country these fruits of his genius. That 
offering was not then accepted. The ‘thinker’ was 
ahead of his age; but it is grateful to know that he lived 
to see his projects carried out, though not by the 
government, and that, before he finally, in 1838, closed 
his eyes in death, at the great age of 89, he could justly 
feel assured that the name of Stevens, in his own per- 
son, and in that of his son, was imperishably enrolled 
among those which a grateful country will cherish.” 

Without having made any one superiatively great 
improvement in the mechanism of the steam engine, like 
that which gave Watt his fame—without having the 
honor even of being the first to propose the propulsion 
of vessels by the modern steam engine, or steam trans- 
portation on land—he exhibited a far better knowledge 
of the science and the art of engineering than any 
man of his time; and he entered and urged more ad- 
vanced opinions and more statesmanlike views in rela- 
tion to the economical importance of the improvement 
and the application of the steam engine, both on land 
and water, than seem to be attributable to any other 
leading engineer of that time. 

The career of Robert L. Stevens was quite as 
brilliant as his father’s. He added immensely by 
costly experiments to existing knowledge of the laws 
of motion through fluids, with the result of antici- 
pating the lines of the famous “Baltimore clippers.” 
He improved in many ways the construction of 
steamboats, was the first to make successful use of 
anthracite, invented the modern feathering paddle 
wheel and the “walking beam” of American steam- 
boat engines, as also the “hog-frame” of their hulls, 
which is now universal; used the first artificial blast 
for forcing the fires; invented the “double-poppet”’ 
valve and now familiar “‘Stevens’ cut-off” (this last 
in conjunction with his nephew, Francis B. Stevens); 
built the first return tubular boilers, and numerous 
other inventions and ndvel designs, in addition to 


improving on his father’s proposals by designing the 
famous Stevens ironclad battery, which he and his 
two brothers above named contracted with the 
United States to build, though he afterward aban- 
doned that first design on account of the progress of 
“modern ordnance,” and started a new one at his 
own expense, having 6% ins. of armor, which was 
2% ins. more than the first English and French 
armored vessels 

Robert L. Stevens died in 1856, and left the com- 
pletion of his ironclad, with various other mechanical 
trusts, to his younger brother, Edwin A. Stevens. 

Col. Stevens’ most distinguished son was Robert 
L.. Stevens. 

Edwin A. Stevens, though he inherited much of his 
father’s and brother’s genius for mechanics, and we 
might almost say all of their interest in science, is 
less known to fame for his achievements, but has 
left a monument which will long keep his memory 
green in the Stevens Institute of Technology, to 
found which he bequeathed by will a square of land 
in Hoboken, 425 x 200 ft., and $650,000 in money, 
$150,000 of which was to erect “‘of some substan- 
tial but economical material, as substantial and 
economical as trap rock, a plain building or build- 
ings, suitable for an institution of learning,” and 
$500,000 of which was to support this institution. 

This bequest was made to three trustees, of whom 
his wife was one. It is probable that he indicuted to 
them more exactly than he chose to state in his will 
just what kind of an institution he desired founded, 
for there was not from the first any hesitation or 
delay in forming the plan of the institution or pro- 
ceeding to earry it out, nor have any essential or 
considerable modifications of the plan first formed 
been made from that day to this. 

The will provided only that the institution should 
be “for the benefit, fuition and advancement in 
learning of the youth residing, from time to time 
hereafter, in the State of New Jersey.”” The tuition 
was not to be wholly free, except to selected stu- 
dents, nor, on the other hand, to be wholly paid for 
by the tuition fees fixed. The institution was to be 
perpetual, and the trustees were, if necessary, to ap- 
ply to the legislature for an act of incorporation. 

The trustees decided immediately after Mr. St 
vens’ death that it should be a school of mechanical 
engineering and should be called the Stevens Insti- 
tute of Technology, a rathe- broad name for an in- 
stitution which confines itself to mechanical engineer- 
ing solely. The incorporating act was approved Feb. 
15, 1870. Under it the trustees are given power to 
receive and hold any amount of property, a provision 
which might well be secured in time by many other 
institutions which are now limited, or they may share 
the fate of Cornell University some day and lose a 
handsome legacy for lack of legal power to receive 
and hold it. In 1871 the first “announcement” 
of the institute was made, distinctly restricting it to 
the field of mechanical engineering, except that there 
was a slight leaning toward a mining course, by 
promising courses of instruction in “the reduction 
and working of the useful metals,” which has hardly 
maintained the importance promised. French and 
German were to be “essential parts of the course of 
instruction,” which has since been changed to Span- 
ish and German, French being (as it has been from 
the first) among the requirements for admission. 
The closing promise of the announcement is worth 
quoting in full as telling in a few words a truth 
which too many of our technical schools have over- 
looked: 

“A department of Belles-Lettres will also be included, 
and will furnish the means of acquiring that cultiva- 
tion of literary taste and facility in the graceful nae 
of language, both in speaking and writing, which is ax 


desirable in the engineer and man of science as in the 
classical student." 


We shall see later how this promise has been ful- 
filled at Stevens in comparison with other engineer- 
ing schools. 

Candidates were at first required to be 16 years 
old, which has been advanced since to 17 years, with 
a corresponding advance in the scope and stringency 
of the entrance examinations, but their substance 
has never been materially modified. Nor do the 
trustees seem to have hesitated at all in choosing a 
president. They appointed at once Dr. Henry Mor- 
ton, Ph. D., who continued to act as such to the 
present year. To his devoted and zealous services, 
far more than to his many large and discriminating 
gifts of money for needed ends, when most needed, 
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the institute owes a very large share of its promi- 
nence to-day. It is not within the scope of these 
articles to give sketches of individual educators; 
otherwise we should be tempted to extend tHis article 
considerably in order to include a sketch of his really 
distinguished career as an imparter of knowledge to 
others, In which field his abilities have been most 
notable, though he has done a great deal of valuable 
and important original scientific work.* 

It seems to be generally felt among the alomni 
that a very large part of the success of Stevens is 
due to his unceasing and suecessful efforts not only 
tv contribute all he might to its snecess himself, but 
to direct and to unify the efforts of others. The last 
is an even more inyportant quality than the first in 
the president of a college, as well as a rarer one, 
and in nearly every instance in which any college 
has been particularly successful we think it will be 
found that the head of the organization in its for- 
mative period has been a man having this rare gift 
in pre-eminent degree. 

With the exception of a gift of $11,000 from Dr. 
Jacob Vreeland in 1888, and the establishment of 
four scholarships by the Master Mechanics’ Asso- 
ciation, the only gifts that Stevens has received since 
its foundation came from President Morton. In 
ISSL he gave over $10,500 for fitting up the work- 
shops; in 1883 he gave $2,500 to supply electrical 
apparatus, and also paid the running expenses of 
that department for two years. In 1889 he gave 
$10,000 as the first installment toward the endow- 
ment of a new chair of engineering practice. He has 
this year added $20,000 more to this fund. In addi- 
tion he has made numerous other smaller gifts for 
special needs as they arose. As he is far from being 
a rich man these gifts alone show the zeal with 
which he has served the institute. 

These gifts also show that, as is apt to be the case 
with all well managed institutions, Stevens has been 
chronically short of money. The alumni are now 
making a strenuous effort to. raise $50,000 for the 
new chemical laboratory, $17,000 of which has been 
already paid in. The rest will doubtless be raised 
also. This poverty has not been wholly without 
gain, however, in enabling the college to enforce a 
high standard of admission. For some years it has 
been impossible to accept all qualified applicants. 
The class just graduated consisted of 39. It is ex- 
pected that the freshman class of next year will 
number 120. The last freshman class numbered 71 
at the end of the year. The first class graduated 
was in 18738, and consisted of one man, Mr. J. A. 
Henderson, of New York, now of Lemont, Pa.t+ 


* All the main features of President Morton's career 
are set forth in a handsome biographical volume re- 
cently compiled for the occasion of the presentation by 
the Alumni Association of a portrait of Prest. Morton 
to the institute, Feb, 15, 1802, 

tMr. Wm. Kent, of the Board of Trustees, writes us 
as follows in regard to the financial status of the insti- 
tute: 

‘The institute is in immediate need of enlargement to 
accommodate the ever increasiag number of applicants 
for adinission. It has steadily raised its qualifications 
for admission, until they are now probably higher than 
these of any other technical college in the country. The 
tuition fees are about as high as it is advisable to 
have them, viz.: $150 for residents of New Jersey, and 
$225 for others, and yet it is necessary to reject many 
very desirable men who have the necessary qualifica- 
ticns, simply because there is not room for more than 
70 in the freshman class. The new chemical building 
will relieve to a great extent this pressure upon th». 
college, by allowing the rooms now devoted to chemical 
laboratories to be turned into drawing and lecture 
rooms, 

“There is a somewhat general impression that the 
endowment of Stevens Institute by its founder has bee. 
umple for all its needs, and it certainly was ample 20 
years ago, when the supply of engineering students 
was limited, when the interest on investments was 
ut a higher rate (the legal rate of interest in New 
Jersey being 7%), and when the modern branch of elec- 
trie engineering was unknown. The income from the 
endowment, with the income from tuition fees, to- 
xether with the profit on the operations of the Stevens 
High School, which accrues to the institute, is suffi- 
cient with careful management to run the institute as 
it is now being run with a limited number of students, 
but it is not enough to do any more, and in order to 
meet the demand for admission of larger classes Money 
is needed both to supply room for their accomodation 
and to endow additional associate and assistant profes- 
sorships. To public spirited and benevolent wealthy 
citizens who are contemplating the use of a portion of 
their means in the endowment of educational institu- 
tions, it is suggested that more good may be done with 
a limited amount of money in increasing the endowment 
of.a college like Stevens, which already has a splendid 
equipment of apparatus and tools and an able corps 
of professors, and needs only more room and more as- 
sistant professors to greatly increase its usefulness, 
than by endowing a new college which has nothing to 
start with.”’ 

We do not understand that the requirements for ad- 
mission to the institute are now “higher than those of 
any other technical college in the country,”’ nor that 
they have been so greatly raised in recent years, as his 
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The alumni of the Stevens Institute have ever 
taken the liveliest interest in its progress. An alum- 
ni association was formed in 1876, which has held 
annual meetings at the institute in commencement 
week, and in recent years it has also had a mid- 
winter meeting. The faculty are invited to attend 
these meetings, and are always called on to take part 
in the discussions of the ways and means of ad- 
vanecing fhe interests of the institute. Sometimes at 
these meetings the alumni have boldly criticised the 
conduct of one or other of the departments, and 
these criticisms have resulted in the adoption of im- 
proved methods. In 1886 the alumni petitioned the 
trustees for alumni representation on the Board of 
Trustees, and the petition was immediately and read- 
ily granted. A rule for the appointment of the alum- 
ni trustee was adopted, by which nominations by the 
whole number of the alumni are made to the ex- 
ecutive committee of the association by letter ballot, 
any alumnus of seven years’ standing being eligible. 
From the five receiving the highest number of votes, 
the Executive Committee select three to be nomi- 
nated to the Board of Trustees, who thereupon elect 
one of the three for a term of three years. In this 
manner Mr. Alfred P. Trautwein, ’76, was elected 
for three years, 1887 to 1890, and Mr. William 
Kent, ’76, for the term 1890 to 1893. Before 1887 
the board consisted of only three members, President 
Morton (elected after the decease of Mr. W. W. 
Shippen, one of the original trustees), Mr. S. B. Dod, 
and Mrs. E. A. Stevens. In 1891 the board resolved 
to still further increase its members, and elected 
Hon. A. T. McGill, Chantvellor of the State of New 
Jersey; Edwin A. Stevens, son of the founder of the 
institute; Andrew Carnegie, Chas. Macdonald, Presi- 
dent of the Union Bridge Co., and Alex. C. Humph- 
reys, an alumnus of the class of 1881, as permanent 
trustees, and called upon the Alumni Association to 
nominate two additional alumni trustees for terms 
of three years. Messrs. Wm. Hewitt, ’74, and Al- 
fred R. Wolff, ’76, have just been elected to these 
two trusteeships. 

The alumni representation upon the board is said 
to have been productive of the happiest results in 
increasing the cordial feeling which has always ex-~ 
isted between the faculty and the alumni. This good 
feeling has recently manifested itself in a most prac- 
tical way, by the alumni, of their own motion, sub- 
scribing the large fund above noted toward the pro- 
posed enlargement of the institute. Besides this, the 
Alumni Association several years ago raised a fund 
of about $1,500, which is loaned, under proper re- 
strictions, to deserving students who are in need of 
financial assistance during their course in the insti- 
tute, and they have contributed about $2,000 to the 
library fund of the institute. 

Stevens possesses in its museum some engineering 
relics of unusual interest, among them the high 
pressure condensing engine, water tubular boiler, and 
screw which in 1804 drove John Stevens’ first boat 
eight miles per hour in the Hudson, and also the 
twin screws used by that engineer in 1805 with the 
same engine. The steam boiler of an experimental 
locomotive built by Col. Stevens about the same time 
is also there, and several designs and models of the 
Stevens’ ironclads. A more fitting place for the 
presentation of these relics there could not be. 

The standing and success of the Stevens Institute 
conclusively prove that a narrow field is as well 
suited as a broad one for the distinguished success of 
an engineering school, if only that narrow field be 
covered well. How and where to draw the line must 
be a problem in each particular case. To speak of 
the entire field of mechanical engineering as a “‘nar- 
row” one is in one sense absurd, but we use the 
term relatively. The example of Stevens in this re- 
spect is one that all newer institutious should study. 
Whether they should follow it or not is another mat- 
ter. But it will surely be well for some of them to 
remember that they meed not try to cover the earth 
with their courses in order to be either respected or 
respectable. 


‘The Senate has passed a bill introduced by Mr. Quay, 
authorizing the Secretary of War to have a survey made 
for the proposed New York and Philadelphia ship 
canal, and appropriating $25,000 for the purpose. 
words imply. They are among the highest, however, 
and have been raised considerably. We shall give the 
nominal requirements of all the colleges later in a com- 
parative form, but that tells nothing of relative strin- 
gency of examinations. 
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THE METER REGISTER. 


A new method of reading gas or water meters has 
recently been devised, by means of which an im- 
pression is taken of the dial. In this instrument. 
known as the meter register, the dials of the meter 
are of rubber, with raised figures. The index finger 
is of rubber, so secured that it will withstand the 
pressure necessary for an jmpression. 

A stamp containing an ink pad and several slip< 
or cards dated is used in taking the readings. Thi« 
stamp slips down into a pocket in front of the meter 
dial, inks the dial, and by pressing the slip agains: 
the dial takes the reading, which gives the position 
of the index fingers on the several dials, the numbers 
on the dial, the number of the meter and its size, th: 
last two numbers being on the dial plate. 

The slips may be fastened by their ends in a book 
with gummed leaves, 12 slips overlapping each other 
and giving a year’s record for one meter. Six con- 
sumers on a page admits of 300 consumers in a book, 
said to be but 2 ins. thick, including covers. 

These registers can be applied to old meters, anid 
are for sale to meter manufacturers ready to apply 
to new meters. Further information may be ob 
tained by addressing the Meter Register Co., 52 
Tilinois St., Chicago. 


HYDRAULIC POWER SUPPLY IN AUSTRA- 
LIA. 

It is stated in “Industries,” of London, that a 
pumping station has recently been completed at 
Waterloo, Sydney, New South Wales, for the Syd- 
ney & Suburban Hydraulic Power Co. The dam 
was formed and the pumping station erected for the 
purpose of supplying water to the principal depot of 
the company at Darling Harbor, the company havy- 
ing found the former system of purchasing water 
from the Water and Sewerage Board too expensive. 
The reservoir consists of half an acre of peat box 
and a sandhill near Waterloo, and a dam 300 ft. 
long, 99 ft. wide and 6 ft. high has been constructed, 
the reservoir being supplied with water by means 
of percolation and drainage from the surrounding 
hills. The pumping engine is of the Worthington 
compound condensing type, similar in design to, but - 
much smaller than, the large engine erected by the 
same contractors, Simpson & Houghton, Sydney, for 
the Sydney water-works. The engine delivers 25,- 
000 gallons per hour when working at slow speed, 
but is capable of delivering a much larger quantity 
when required to the large tank, which holds 100.- 
000 gallons, at the station of the company at Dar- 
ling Harbor, a distance of 2% miles. The consump- 
tion of water is about 500,000 gallons weekly, which, 
at the price now charged by the Water and Sewer- 
age Board, means, it is said, a cost of $125 per 
week. The cost of water supplied by. means of th: 
pump, it is expected, will only be half that amount, 
and when a larger quantity is required the cost per 
1,000 gallons will be still less, as the plant is capable 
of supplying 250,000 gallons per day of eight hours. 
The mains connecting the pumping station with the 
tank, which consist of about 144 miles of 9-in. pipe 
and 1 mile of 6-in. pipe, were laid by the Hydraulic 
Power Co., and’ the remainder of the work was car- 
ried out by the contractors. 


For continuing the surveys of the Intercontinental 
Ry., the Diplomatic Appropriation bill as passed in the 
Senate provided the sum of $65,000. The House re- 
jected this, and the conference committee, after set- 
tling aJl other items, was unable to agree upon this. 
The matter was referred back for further conference. 


The application of electricity to tanning on a commer. 
cial seale is reported to be making quite extensi.c 
progress. Although often spoken of as tanning by elec- 
tricity, it is really tanning with electricity. The tan 
ning process consists in a chemical union between the 
tannic acid from the bark, or other tanning agent, ant 
the gelatine of the hide. As ordinarily carried out 
the process is a slow one, requiring from a few weeks 
to a year, or more, for the proper treatment of the 
skins. The application of the electric current is 
claimed to greatly expedite the process, so that two to 
four days suffice to complete the tanning after th: 
skins are made ready for action by the tanning liquor. 
Various theories are proposed to account for the action 
of the electric current in this ease. but the well known 
effect of the current in inducing chemical action is 
sufficient to show that the process has really a scientific 
basis. 


/ 
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RATES OF MAXIMUM RAINFALL. 


In a recent number of the “Technograph,” pub- 
lished at the University of Ilinvis, Prof. A. N. Tal- 
bot contributes some interesting information regard- 
ing the rates of maximum rainfall. His data cover 
five groups of states, given by him as follows: New 
England and North Atlantic, South Atlantic, Gulf,. 
North Central. The last group comprises the six 
states, Ohio, Indiana, Ilinois, Missouri, Kansas and 
lowa. There is no clew to the states included in 
the other groups further than is indicated by their 
names. The greater part of the information is 
presented by means of diagrams in which the ordi- 
nates represent the rate of rainfall in inches per 
hour and the abscissas the duration of the rainfall 
in hours and minutes. The time limit of the dia- 
grams is 3% hours. 

The object of Prof. Talbot’s paper is to show 
what maximum rate of rainfall may be expecied 
with a view of determining the time necessary to 
charge a given storm sewer. 

The figures for rainfall were taken from the U. 8. 
“Weather Review,” from other records of the U. 8. 
Weather Bureau, and from the records of cities and 
individuals. 

The diagrams are thrown into two classes: 1. All 
the heavy storms reported from the stations in the 
states of each group, and, 2, the heavy storms of 
individual cities. The records of the various stations 
vary in length and date, being altogether from 499 
different stations and for periods of from 1 to 50 
vears. Moreover, it is only recently that self regis- 
tering gages have been in anything like general use. 

After the recorded storms had been plotted two 
curves were assumed and an equation determined. 
At this point the paper of Prof. Talbot may be 
quoted as follows: 

By a study of these diagrams two curves were de- 
duced, one expressing the rate of rainfall which is 
rarely exceeded in either of these sections of the 
United States, and the other expressing the rate of 
frequent occurrence. The equation of rare rainfall is 

6.0 
ae) 
where y is the rate of rainfall in inches per hour for 
the time x expressed in hours. This is indicated in 
the diagram by the upper curve. The equation of 
ordinary maximum is 13 


= x + 25’ 
where y is the rate of rainfall in inches per hour for 
the time x expressed in hours, or 
105 

7"=+ 
where x is the time in minutes. It is shown by the 
lower curve on the diagrams. These two curves give 
the following rates of rainfall, respectively: 10 min- 
utes, 9 ins. and 4.2 ins.; 20 minutes, 7.2 ins. and 3 
ins.; 30 minutes, 6 ins. and 2.33 ins.; 45 minutes, 4.8 


ins. and 1.75 ins.; 60 minutes, 4 ins. and 1.4 ins. 


The diagram for the New England and North 
Atlantic group is reproduced in Fig. 1, and that for 
the North Central group in Fig. 2. All of the dia- 
grams save the first show great carelessness in ob- 
servation and records, most of the storms being re- 
ported as lasting half hours or multiples of the same. 

The diagrams show, to quote from the paper: 

The curve of rare rainfall is exceeded as follows: 
New England and North Atlantic, 6 times; South At- 
lantic, 6 times; Gulf, 12 times; North Central, 11 times; 
or, if the range of observation may be trusted, once 
in 83, 107, 100 and 91 years, respectively. These can 
nof, however, be taken as proving that such rainfalls 
are more frequent in any one section than in an- 
other. It is the writer’s belief, moreover, that such 
rainfalls are of more frequent occurrence than this 
would indicate. 

The curve of ordinary maximum is reached or ex- 
ceeded as follows: New England and North Atlantic, 
140 times; South Atlantic, 210 times; Gulf, 315 times; 
North Central, 270 times; or, once in 3.6, 3.1, 3.8 and 
3.7 years, respectively. While the record indicates 
that the curve is reached at only the point where 
time is reported, it is probable that the curve is at 
least touched at many shorter periods during the same 
storm. 

The records for individual cities are more satisfac- 
tory, as most of them are from self-registering 
gages. 

New York, for the 23 years, 1869 to 1891, shows 
12 storms that reached the curve of ordinary maxi- 
mom rainfall and three that went considerably 
above it. 





Boston, from 1879 to 1891, had five storms which 
reached the ordinary curve and none which passed 
much above it. 

Chicago, in the three years 1889 to 1891, had two 
storms that reached the ordinary maximum rate of 
rainfall. 

Washington, in the 22 years 1871 to 1891, had 
nine storms which reached and only two which to 
any extent exceeded the ordinary curve. 

St. Louis had two storms which nearly reached 
the ordinary curve in the three years 1889 to IS91, 
but none that exceeded it. A heavy rainfall oc 
eurred at St. Louis on Oct. 15, 1842, stated as 5.05 
ins. fall in from 15 to 75 minutes by different re- 
ports. The final verdict of the Weather Bureau is 
that this amount of rain fell in 75 minutes, or 14 
hours. 

In commenting upon the individual city records 
Prof. Talbot says: 


In summarizing the data of the 71 years of rainfall 
from self-recording gages shown on these diagrams, it 
may be noted that the curve of rare rainfall has not 
been reached in a single instance, and that the curve 
of ordinary maximum rate of rainfall for periods less 
than 40 minutes has not been exceeded to any marked 
degree but once. It is further probable that in each 
of these cities storms giving rates of rainfall for any 
length of storm up to 40 minutes will reach the values 
given by the curve, 

= ro 

y x + 05 
at least as frequently as two or three times in ten 
years, though not necessarily during the same storm. 

The uniformity of the maximum rate of precipitation 
in different parts of the United States as indicated by 
the data presented is quite contrary to the generally 
accepted opinion. Nor does there seem to be any 
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FIG. 1. RATES OF MAXIMUM RAINFALL IN NEW 
ENGLAND AND NORTH ATLANTIC STATES. 


lation between the value of these maximum rates and 
the total annual rainfall, as has sometimes been stated. 
However, even if the curve of maximum rate of pre- 
cipitation is nearly the same, the frequency with which 
it is reached may vary considerably with the climate, 
and more complete data would be necessary to show 
what this variation is. The most prominent variation 
would seem to be in the total rainfall in a single storm, 
but rainfalls of 9 to 12 ins. in three to eight hours ap- 
pear to be as common in Ohio and Iowa as in Missis- 
sippi and Texas. 


As to the amount of storm water reaching sewers 
Prof. Talbot says: ? 


Gagings of sewers show that within the ordinary 
limit of sewerage districts the period of flood flow is 
practically of the same length as the duration of the 
maximum storm, and it is known that these heavy 
storms extend over an area larger than the ordinary 
sewerage district. The proportion of rainfall reaching 
the sewer at once depends upon the character and 
condition of the surface of the district drained. Por- 
tions well built up, covered with roofs and paved areas, 
with paved streets, and well kept gutters, give a high 
percentage of storm water flow. Impervious soils, 


frozen ground, and steep side slopes give large 
amounts; while wooded and grassy areas and flat, open 
soils give a comparatively small amount of storm 


water. It is difficult to formulate what this proportion 
will be, but for cities it will range from nearly 1 for 
roofs of buildings alone down to .50 for closely 
up, paved and sewered districts. Suburban districts 
paved and sewered, will give .40 of the rainfall, whil 
districts sewered but not paved may run as low as .25 


built 


Of the attempts to state the storm water flow in 
mafhematical language, the Wurkli-Ziegler and Mi 
Math’s formulae are probably best known and 
widely used. They are 
Sys 

Cabie feet per second per acre f r| } (Burkli Ziegk vr) 
A 
s 

Cabic feet per second per acre f r( os . (MeMath) 
A 


where (S) is the mean surface grade in feet in a thou 
sand;(A) the drainage area in acres; (r) the rate of rain 
fal! in inches per hour “during the period of greatest 
intensity of rain; (f) a coefficient ranging from .21 for 
rural districts and suburbs to .75 for eities, with .62 
as the mean value. Though (f) is called by Mr. MeMath 
and others “the proportion of rainfall that will reach 
the sewer,” it is a mere coetficient in the Burkli 
Ziegler formula and would seem to be properly so in 
the other. An objection to these formulae is that while 
the “period of greatest intensity’ may be sufficiently 
definite where storms have a uniform rate of precipi 
tation throughout, in this climate a definite period of 
rainfall must be stated, or an arbitrary selection of 
(r) made, as in the case of St. 
decided upon. 


Louis where 2.75 was 
These formulae take no account of the 
fact that long, narrow districts will require a longer 
time for the storm water to reach the outlet than a 
compact district of the same area, and hence that the 
amount of storm water concentrating at the outlet will 
be less. 
The real rate of rainfall causing the maximum di 
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RATES OF MAXIMUM RAINFALL IN 
NORTH CENTRAL STATES. 


charge from a given district will be the rate which may 
be expected for a time equal to that necessary for the 
storm water from the remotest part of the drainage 
area to flow to and throngh the sewer to the point 
under consideration. If this time can be determined, 
the rate may be found from the equation of ordinary 
maximum rainfall and will be the rate which 
charge the sewers. 

The number of inches of rainfall per hour differs from 
the number of cubic feet per second falling on an acre 
by less than 1%, and hence one may be used in place 
of the other. Calling (f) the proportion of rainfall reach- 
ing the sewer during the maximum flow, (1) the length 
of sewer, (v) the average velocity in feet per second 
in sewer, and (b) the time in seconds required for the 
water to reach the sewer inlets, we have directly from 
the equation of ordinary maximum rainfall a general 
form of equation for the rate of rainfall reaching the 
sewer and hence of the storm water per acre which 
may be expected in such a storm: 


will 


Storm water in cubic feet per second per acre = f 6.3) 


-? b+ 900 
While this method of finding the discharge has been 
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criticised on account of the introduction of the element 
of time, it Is at least rational and allows a much safer 
use of thé engineer’s judgment and experience, since 
his knowledge of its derivation will permit a more 
satisfactory application of his acquired data. It is 
hoped that more data on the proportion reaching the 
sewer will make this a satisfactory form. 

As a matter of interest it may be added that if the 
proportion of length of sewer to area be 3—an average 
ratio—which gives 

1 = 300 VA, 
and if an average velocity of 6 ft. per second be 
used. 300 seconds be taken as the time to reach the 
sewer inlet, and (f) be used as .50, the above formula 
would become for well built up districts, 
52.5 


Storm water in cubic feet per second per acre = y A+3 
4 


STREET SUBWAYS FOR PIPES AND WIRES 
AT NOTTINGHAM, ENGLAND.* 

It has been said that if the human skin were trans- 
parent none of us would dare to move a limb; we 
should be afraid to touch or disturb in any way that 
wonderful and delicate organism which would be ex- 
posed to our view. It appears that the time is fast 
approaching when our busy streets and main thorough- 
fares in large towns would fill us with just as much 
awe if the surface were transparent and we could see 
what there is beneath that surface. There are now the 
main sewers, gas and water pipes, with their numer- 
ous branches, telegraph and telephone wires, and in 
the larger and more important of the towns, pipes for 
carrying hydraulic power or compressed air, pipes and 
conduits for electric light cables, conduits for cables 
for cable tramways or for electric tramways; and if 
the lead of our American friends is followed, we shall 
have to add another pipe for carrying steam for power 
and for heating purposes. There is, therefore, beneath 
the surface what may be compared to a living organ- 
ism, Which is daily growing in complexity. 

Considerable difficulty is experienced in dealing with 
this complex system; the surface of the roads is cut 
into, almost over its whole surface, for the purpose 
of laying and replacing from time to time the various 
pipes referred to, and the borough engineer is expected 
to maintain the surface in a good condition after the 
operations of various people who disturb the paving, 
and who have very little interest in relaying or main- 
tuining it satisfactorily. It does seem to be somewhat 
of a blot cn our boasted civilization that when a pipe 
has to be taken up, in a busy and crowded thorough- 
fure, the system usually adopted is to tear open the 
street whatever may be the class of pavement, layin 
the pipes, and then “make good’’ the surface. Those 
two little words—make good—cover a lot of ground, but 
are somewhat misleading; it is as much an engineering 
inipossibility to immediately restore the paving over a 
newly filled up trench to its original condition as it is 
a physical impossibility to heal a serious wound on a 
human body without leaving a scar. 

. The streets may be compared to a human body con- 
tinually undergoing surgical operations; not only should 
the damage to the surface of the streets be taken into 
account by this condicion of things, but consideration 
should be given to the hindrance to vehicular traffic 
when the streets are “up,”’ and also to the pecuniary 
loss to tradespeople in the street. The only remedy for 
this is for large towns to lay down, where possible, 
subways in the principal streets and crowded thorough- 
fares, and especially in the case where new streets are 
made In connection with public improvement schemes. 

The tirst subways constructed in this country were in 
Ia ndon, about the years 1860-’62, and the first subway 
ovtside the metropolis was constructed in Nottingham in 
the years 1861-62 in Victoria St. and Queen St.; these 
were followed a year or two later by subways in Lister 
Gate and Market St., and in the year 1886 the author 
designed and carried out subways in Albert St. and 
Wheeler Gate. 

‘To show the value of such works, in the street called 
Victoria St., in which is situated the General Post 
Office, there are besides the gas and water pipes and 
cecrnections, no less than six pipes containing telegraph 
wires in this subway, and not one single stone was 
disturbed in this carrlageway for 25 years, and in that 
period not one single penny was spent on repairs in 
this street. 

The author proposes to describe to you some subways 
which are now being constructed under his direction, 
on what is known as the condemned area. This site, 
which has an area of about 12,500 sq. yds., was de- 
clared an unhealthy area, and was purchased under 
the Artisans and Laborers Dwelling Act, 1875; it was 
covered with a wretched and disreputable class of prop- 
erty, and was very much overcrowded. ‘The subway 
proper is 10 ft. wide and 8 ft. 6 ins. high, with semi- 
circular arch, and is ventilated by means of gratings 
at the surface level of street about 48 ft. apart, also 


neer of 


* From a r by A. Brown, Borough Er 
owed be anicipal 


Nottingham, read before the Association of 
and County Engineers. 
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by three side entrances and by open grating in refuge 
at lower end of 60-ft. street. The side-ways, which 
form the means of communication between the sub- 
way and the vaults, are placed ordinarily about 40 ft. 
center and center, and are 4 ft. high and 3 ft. wide. 
The cewer is constructed under the floor of the sub- 
way, end is a 15-in. earthenware pipe, with Hassall's 
patent single-lined joint. Under the causeways on each 
side of the street vaults are constructed, which are 
each 8 ft. 6 ins. wide by 9 ft. 3 ins. long, and about 7 
ft. high; these vaults are rented by the purchasers of 
the building lots adjoining. The floor of the subway 
is laid with cement concrete brought to a smooth sur- 
face, and the floors of side-ways and vaults are laid 
with bricks. Along and under each side-way is laid 
a 9-in. pipe with a Buchan’s disconnecting trap and air 
inlet, and beyond is a right and left-hand junction for 
receiving the drainage from the properties. In the 
subway are fixed brackets, upon which may be placed 
pipes containing telegraph and telephone cables, the 
gas, water, and any other pipes being laid on the floor 
of the subway, or on iron standards fixed on the floor 
of the subway. At convenient distances hydrant cham- 
bers are built over certain of the side-ways, in which 
are placed the fire hydrants and valves. By this 
method of construction access can be obtained to and 
any alterations and additions mace to sewers, gas, 
water, and other pipes, and the house connections 
therewith; the fire hydrants and valves can be ex- 
atnined. repaired and renewed, without taking up or 
disturbing one single stone in the surface of the street. 
The life of the iron pipes and connections in the sub- 
way is practically everlasting, as there is no rust, and 
the expense of relaying mains and especially gas ser- 
vices through this cause is saved. 

The author has heard that there is considerable doubt 
in the minds of some engineers as to the possible 
effects of a very severe frost on the water pipes in the 
subway. During the somewhat severe frost in the early 
part of this year, the maximum, minimum, and 10 o’clock 
a. m, temperatures inside the Albert St. subway were 
taken, and the similar and corresponding readings were 
taken outside the subway. 

The lowest reading in the open air at the water offices, 
outside the subway, was 19.2° on Feb. 19, and the low- 
est readings in the subway, 40.7°, and 41.0° Jah. 16, 17, 
and Feb. 19; the highest reading outside the subway 
was 53.4° on Feb. 7, and the highest reading on that 
day in the subway was 45.8°, so that for a range of 
temperature outside of 34.2°, there was only a range 
of temperature of say 5° inside the subway, so that 
there is not the least chance, even with the present 
rigorous English winters, of the thermometers in the 
subways going down to anywhere near freezing point. 
The minimum temperature at the observatory at the 
Nottingham Castle, on Feb. 19, was as low as 13.0”, 
showing what the temperature was outside the town. 

As regards the cost of the subway, this is of course 
rather heavy; the cost of the subway proper, including 
side entrances, sideways,.and everything appurtenant 
to the subway itself, is about $16.16 per lin. ft., or 
$88,000 per mile. This does not include the cost of the 
sewer, as this would be common to any method of form- 
ing streets with or without subways, nor does it include 
the cost of the concrete foundation for roadway. The 
vaults under the causeways cost about $97 each, and 
there being vaults under each causeway they cost, there- 
fore, about $58.20 per running yard of the street; 
these vaults are let on a rental of $4.85 each per an- 
num, or 5% on the outlay. The subways proper cost 
about $14,550; 314% interest on $14,550 is $509.25, but 
the profit on the vaults is 144%, as the money is bor- 
rowed at 344% and 5% is charged, and this equals say 
$218.25, so that it resolves itself into this question, is 
it worth $291.00 per annum to have subways in the two 
new streets referred to? The author thinks there can 
be only one answer to this question, and that must be 
in the affirmative. He does not urge that town councils 
should incur immediately a large expenditure of money 
on laying down subways in all existing streets; this 
would be impossible from its cost, but that in the case 
of new main streets and where main thoroughfares 
are improved and widened, that the opportunity should 
be seized to lay down subways, in order to minimize as 
much as possible the evils resulting from the continuous 
taking up and relaying of streets. 


A NEW AUTOMATIC BOILER FEEDER. 

A great many ingenious men have probably had 
the idea oceur to them that the use of a pump for 
returning the condensed water from steam-heating 
coils to the boiler, as is frequently practiced, is not 


a necessity. If the water can be collected in a 
closed reservoir at a higher level than the boiler, it 
only needs the opening of a valve to allow the steam 
from the boiler to enter the reservoir and the water 
will flow inte the boiler by gravity. This idea has 
even been worked out and made applicable to the 
feeding of boilers with other than condensed water. 
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The “double-bottle” feeder, if we recall the name 
correctly, consisted of two flask-shaped reservoirs 
placed on the top of the boiler. While one of these 
was being filled with water, the other was placed 
in communication with the boiler. While this de- 
vice was all right in theory, the perfection of mod- 
ern injectors and boiler-feed pumps leaves little 
chance for the success of any more complicated sys- 
tem of feeding fresh water to boilers. For return- 
ing the condensed water from heating coils to boil- 
ers, however, an automatic system is highly desir- 
able and is generally provided. The simplest method, 
of course, is to have the pipes drain directly back 
to the boiler; but this is frequently impracticable, 
some of the heating coils being lower than the 
boiler, or the system being so large a one that the 


A New Automatic Bo ler Feeder. 


friction in the pipes gives a lower pressure than that 
in the boiler. In these cases some form of return 
steam trap is generally used, or, where cireum- 
stances permit, the steam loop system, described in 
our issue of Aug. 2, 1890, is coming into extensive 
use, 

The device which we illustrate in the accompany- 
ing cut is an automatic boiler-feeder intended to com- 
pete with the steam trap and steam loop systems. 
Its simplicity is certainly a commendable feature. 
Referring to the cut, the condensed water from the 
various heating ¢oils drains by gravity to a receiver 
and is elevated from it to the feeder, located on top 
of the boiler, by reason of the condensation of the 
steam in the feeder. A check valve opening inward 
is placed at the inlet to the feeder, and another 
opening toward the boiler is placed at the bottom of 
the feeder in the pipe leading to the boiler. . 

When the feeder becomes filled with condensed 
water, an “equalizing valve” attached to its cover 
is automatically opened and admits steam from the 
boiler to the top of the feeder; the condensed water 
then flows into the boiler by gravity. The upper 
check valve prevents any flow of the steam down 
to the receiver when the equalizing valve is open; 
the lower check valve prevents any flow backward 
into the feeder when the equalizing valve is closed. 
As soon as the condensed water is emptied the 
equalizing valve closes automatically. ‘The live 
steam which replaced the water soon condenses, 
forming a paftial vacuum, and drawing any water 
in the receiver up into the feeder. 

These feeders are put on the market by the Van 
Auken Steam Specialty Co., of Chicago, in sizes to 
drain from 1,000 to 15,000 ft. of inch pipe. They 
are sent to responsible parties on 30 days’ trial, if 
desired. , 
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ELECTRICITY IN RAILWAY SHOPS.* 

An enumeration of the applications cf electricity in 
railway repair shops might be as follows: Ulumina- 
tion by are or incandescent lamps, or both; transmis- 
sion of power to distant shops or locations where the 
only other resource might be to have a separate steam 
plant, or for movable machines such as portable drills, 
ete.; traveling cranes, transfer tables and elevators; 
welding of metals of the same or different kinds, and 
the use of the current in plating room operations. 

In the case of illu.ninating, it may be advisable to 
use the same current that produces the lights for some 
other purposes, and if for motors, the generators must 
be of the direct current type, as the alternating cur- 
rent is not successfully used for such purposes. There 
are aystems where arc and incandescent lamps are 
used together on a 220 volt circuit, and this would 
seem an ideal system for shops where large central 
spaces and aisles could be lighted by arc lamps, and 
individuals or localities needing a greater intensity of 
light could be supplied by incandescent lamps on the 
same circuit. The economy of this plan Hes in the fact 
that one generator is sufficient for both services and 
the work is also simplited. It is also possible to put in 
motors on the same circuit, but they tend to make the 
lights unsteady, and where many of them are in use it 
would be advisable to have a sepurate generator for 
that purpose, which could also supply the current for 
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the saw Is just large enough to enter the tube; the 
frame work carrying this is held up against the tube 
sheet by hand, an eccentric motion forces the saw 
through the tube on one side, and then by another 
motion the saw is carried around, completely severing 
the tube. The saw is then returned to the center and 


withdrawn and the tube can then drop down. The 
beauty of this operation lies in its celerity of cutting 
and in the fact that the tube end Is neatly cut of 


square and ready at once for scarting for a new safe 
“ 

; a important and highly interesting use of electr cits 
is its application to traveling cranes and transfer ta- 
bles. One of the 100-ton cranes in use in the Baldwin 
Locomotive Works extends over a space of nearly 75 
ft., with all its motions produced by motors, and the 
range of movement, speeds and power shows the fa- 
cility with which electricity can be adapted for this 
service. Electric transfer tables, built by the Indus- 
trial Works, Bay City, Mich., for the Chicago, St. 
Paul, Minneapolis & Omaha Ry., at Hudson, Wis., have 
been in operation now for over a year, and Mr. Pres- 
ton, the Master Car Builder, says that they have been 
entirely successful, and he sees no reason why they 
should not continue to be so. The power for the Hud 
son table is taken from an overhead wire, with a trol- 
ley somewhat similar to our street car system; the trol- 
ley line being supported by arms extending from poles 
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transfer table and traveling crane motors, as well as 
for motors used on individual machines. The genera- 
tor for such service should be a direct current com- 
pound-wound dynamo, with a complete metallic cir- 
cuit, and the current should be about 220 volts. 

One difficulty to be overcome in the use of smail 
motors is their speed, as compared with all machines 
used in iron working. A convenient way of overcom- 
ing this would be to mount the motor on a plate, on 
which standards would carry a shaft and pulley so ar- 
ranged that the pulley would be in frictional contact 
with thf pulley on the armature. This counter pulley 
could be ten or more times the diameter of the other 
and have a grooved cone on one side from which a 
‘ound belt could be run to a grooved pulley on the 
jwachine to be driven. By a system of idlers, tension 
and direction could be given to the belt. The motor 
having a constant speed, the cone would permit 
changes of speed at the tooly Many forms of special 
‘vols could be devised in this connection. 

in the Crewe shops of the London & Northwestern 
Ry., in England, portable electric drills capable of 
drilling 1-in. holes in steel are in use. The drill spindle is 
the arbor of a worm wheel, and a dynamo armature 
iS on the shaft of the screw which works the wheel, 
ind the whole apparatus, dynamo and all, weighs 65 
\hs. Another application used in the same shops is a 
saw for cutting tubes out of locomotives. The saw 
arbor is also the arbor of the dynamo armature, and 


* Abstract of a paper by Mr. C. A. Seley, M. E.. read 
before the Northwest Railroad Club, St. I ul, Minn. 


arranged along the edge of the pit, while the table for the 

Union Pacific Ry., at Cheyenne, Wyo., has a trolley line 
running through the center of the pit from end to end, 
attached to one of the supporting timbers. Electricity 
has been applied in this manner to a number of trans- 
fer tables; among others can be noted two at the new 
Tacoma shops of the Northern Pacific R. R., one at the 
Aurora shops of the Chicago, Burlington & Quincy R. 
R., one for the Wagner Palace Car Co., and three for 
the Union Pacific Ry. (The Tacoma and Cheyenne ta- 
bles were illustrated in our issue of Feb, 20.—Ed.) 

The Industrial Works have built four electric cranes 
for the new shops of the Grant Locomotive Works, in 
Chicago. (Eng. News, April 21.) In these three sep. 
rate motors are applied, one to propel the bridge through 
the building, a second to traverse the trolley upon the 
bridge and a third to hoist the load. 

One of the most interesting and useful ways of 
utilizing the electric current is in electric welding. 
This process has been in commercial operation since 
July, 1888, and machines are now built to suit almost 
any demand. Very favorable descriptive analytical 
reports on the subject were made by the U. 8. Naval 
Board, and by Profs. Sylvanus P. Thompson and Alex- 
ander B. W. Kennedy in February, 1800. Among the 
beauties of this process is the perfect control of the 
current and the perfect safety of the operator. An al-. 
ternating current generally of 300 volts is by a trans- 
former changed to an electromotive force of about one 
volt or less at the machine, which corresponds to a 
potential about the same as a common house battery, 


the current from which is almost imperceptible to the 
touch. 

The dynamo machine was first made an adjunct to 
clectro-plating processes in 1842, and this process hus al 
most entirely displaced the older and more unhealthy) 
methods, and very many variations of coppering, «iid 
ing and plating with various metals are possible to the 
experienced operator, The dynamo is generally 
special form and designed to deliver a direct or con 


tinuous current of low voltage, but large quant ty 
Railways having large passenger equipments will, by a 
small expenditure for an electro-plating outfit, be able 


to keep up a good appearance of their car trimmings 
and dining car table service, headlight reflectors, et 
The dynamo room containing the electrical plant for 
the repair shop of a good-sized railway would have the 
following: 1, Dynamos for lighting, the number being 
dependent upon the conditions above stated 
for power transmission, 


2, dynamos 
and where steadiness 
an absolute requirement, lights for dark places 


is not 
vaults 


ete., may be used on this same circuit; 3, dynamos for 
electric welding; the current from these can be used 
under the same conditions as just stated, but not so 


largely; 4, dynamos for the plater; 5, switchboard at 
which these various circuits are controlled and which 
would be fitted up with the lightning arresters, voli 

meters, ammeters, switches, rheostats, ground detec 
tors, etec., all being instruments for measurement, regu 
lation or control. These dynamos may be driven by fri: 

tion pulleys on a line shaft, and the model establishment 
will have a special engine so arranged as to run the 
shaft when the main source of power is shut down, or 
for night circuits in round houses or other places where 
night work is done. 

There are other applications of electricity in the 
way of signals, recording devices and the like, which 
probably need nothing more than mentioning, and 
which are included in the grand total of the conven- 
jient and useful employments of the electrical current in 
railway shop operations. 


Pavements of crushed sea shells are proving very sat- 
isfactory at Savannah, Ga. At present about six miles 
of the streets of that city are paved with this material, 
and it is stated that after the shells are once thor- 
oughly crushed and packed the pavement becomes al- 
most as hard as asphalt, and that all that is necessary 
to keep it in good order is a watering once a day and 
an occasional shovelful of shells placed where it jis 
beginning to wear away. Its durability even under a 
heavy traffic is said to be very good. 

CONSTRUCTION NEWS. 
RAILWAYS. 
East of Chicago.—Existing Roads. 

OLD COLONY.—Surveys are being made for a line 
from Sherborne to Koslindale, Mass., connecting the 
ncrthern division with the Dedham Branch and giving 
aun independent line from Fitchburg, Mass., und the 
north to Boston, 

EVANSVILLE & TERRE HAUTE.—It is reported 
that this company has secured the right of way fo. 


un extension from Westport to Richmond, Ind., and that 
the line will be built at once. 


LONG ISLAND.—The Long Island R. R. Co., North 
Shore Branch, has been chartered to build a railway 
fiom Port Jefferson, Long Island, N. Y., east to a 
point near the east boundary line of Brook Haven 
township, between Wading River and Manor. 

OTTAWA, ARNPRIOR & PARRY SOUND.—A con- 
tract for building 40 miles of this railway west from 
Ottawa, Ont., toward Parry Sound is reported let to 
Mr. Fanquier, of Toronto, Ont. It is stated that work 
will begin at once. The line is being built in the in- 
terest of the Canada Atlantic Ky. 

COLUMBUS, LIMA & MILWAUKEE.—This company, 
which it is now stated will begin work at once upon tis 
proposed line, was formed by the consolidation of the 
rloodwood & Federal Valley, the Coiumbus, Lima & 
Northwestern and the Ohio & Lake Michigan railway 
compabies. Its proposed line is rrom Floodwood, ., 
via Bellefoutaine, Lima and Defiance, O., and Kaa 
muzoo, Mich., to Saugatuck, Mich., with branches norih 
and east from Floodwood, a total distance of 365 mues 
A resurvey of the entire route has beeu made anid 
some grading has been done on the division between 
Lima and Defiance, O. The object of the road is to 
open up the Southeastern Ohio coal fields to the nortu 
west by a direct line to Saugatuck cn Lake Michigan 
and thence by a line of steamers to Milwaukee. Large 
terminals will be established at Saugatuck. The Presi 
dent of the company is Hylas Sabie, Marysville, O 
th. Engr., H. A. Schwanecke, Pittsburg, la. 

ROCKAWAY VALLEY.—Tracklaying has been com- 
pleted on the extension from Mendham to Morristown, 
N. J., 8 miles. 

TOLEDO, ST. LOUIS & KANSAS CITY.—This com 
pany is about to begin surveys for a branch from 
Frankfort, Ind., via Lebanon, to Indianapolis, ind. 

PHILADELPHIA & READING.—There will be a 
large amount of earthwork on the Newtown Conne. ting 
hk. ., the short link that is to connect the Newtown 
road with the Philadelphia & Reading track near ‘Tn- 
bar Station. Practically the entire line, 1.1 miles long 
mane be an embankment crossing all streets above 
grade. 

BANGOR & AROOSTOOK.—The contract for build 
ing this railway, which is the result of several year~’ 
attempts on the part of its projectors and the people 
of Aroostook Co., Me., to secure railway facilities for 
that county, has been let to C. P, Treat, of Chicago, 
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il., a8 briefly noted in our last issue. The company 
was chartered in February, 1801, to build a railway 
from Brownville, to Presque Isle, Me., with branches. 
On April 20, 1891, the county of Aroostook voted to sub- 
scribe for $500,000 of the preferred stock of the com- 
pany and early in 1892 the American Express Co. sub- 
seribed $200,000 of the same stock. In addition to this 
a large amount of stock has been taken by individuals 
:nd towns along the route of the road. Surveys were 
begun in 1891 and as completed are for a line from 
irownville, Me., on the Bangor & Piscataquis R. K., 
vin Patten, Dyer Brook, Houlton and Easton to Presque 
Isle, Me., om the Canadian Pacific Ry., and thence to 
Van Buren, Me., 175 miles, with branches from Dyer 
rook to Ashland, 43 miles, and Easton to Fort Fair- 
tield, 12 miles. To preserve charter privileges work 
was commenced in a small way at Brownville and 
Houlton a few weeks ago, prior to July 1. The present 
contract with Mr, Treat covers the entire line and 
uctive preparations are being made to begin work with 
a large force. The general offices of the company are 
aut Hoylton, Me. Pres., A. A. Burleigh; Ch, Engr., 
Moses Burpee. 


PHILADELPHIA & NEW ENGLAND.—The object 
of this road, as stated in the prospectus, is to afford a 
short line from the coal fields of Pennsylvania to the 
New England States and to open up a fertile section of 
country now without railway facilities. The total 
length of its lines will be about 169 miles including 41 
iniles of completed railway, the Port Jervis, Monticello 
& New York R. R., running from Port Jervis to Summit- 
ville, N. Y., with a branch to Monticello, N. Y. From 
Port Jervis to Stroudsburg, Pa., 57 miles, and proba- 
bly to Saylorsburg, Pa., 10 miles further, a new line 
will be constructed; also extensions from Summitville to 
Kingston, N. Y., and from Monticello to Jeffersonville, 
N. Y., 22 miles. J. E. Bloom, 194 miles Broadway, New 
York City, is at the head of the enterprise. 

LAKE HOPATCONG, BOONTON, MORRISTOWN, 
“ALDWELL & NEW YORK.—About 75 men are now at 
work on this line between Caldwell and Pen. N. 
J., building a line to Essex Fells. All of the right of 
way with the exception of a small amount has been se- 
cured from Caldwell to Morristown, N. J., and also for 
the branch to Rockaway, N. J. 


PENNSYLVANIA.—The contract for building the 
branch from Madison to Sewickley Statioi, Pa., on the 
Youghiogheny River, has been let to Dwyer Bros., of 
Philadelphia, Pa., and work will begin at once and the 
line completed this year. 

VHLLADELPHIA & READING.—The Pennsylvania 

entral R. &., noted last week, will be 60 miles long. 
Jeuving White Deer, opposite Watsontown, Pa., the 
road will run through the White Deer Valley, enter the 
Sugar Valley, and pass rons Logansville and through 
ihat entire valley. The Nittany Valley is then en- 
tered, the road pasting See a gap of the mountain 
vud coming out near Washington Furnace. _ Thence it 
heads for Hublersburg and Zion in Centre Co. At the 
litter point it diverges, running through Curtin’s Gap 
» short distance to the east of Bellefonte, continuing 
on into the valley of Bald Eagle, crossing the cana 
ind following up the old tow path to Milesburg, and 
<teering thence again through the gap where the Bald 
Kagle Valley R. Rk. runs and ending at Bellefonte, as 
its western terminus. A furce of men are now at 
work clearing the ground. 

LONDON & PORT, STANLEY.—This road is con- 
trolled by the city of London, Ont., and the present 
lease with the Grand Trunk Ry. expires Aug. of, and 
the city wants a company or responsible persons to 
lease the road, without equipment, to be operated by 
electricity or otherwise. It is said to offer a good op- 
portanity for profitable investment. ‘The line runs from 
London (35,000 population) through St. Thomas (11,000) 
to pleasure grounds at Port Stanley. It is 2449 miles 
long, with sidings, switches, ete., in good working 
crder, and is the connecting link between the Canadian 
Pacitie and Grand Trunk railways and the Vanderbilt 
system. For particulars apply to W. M. Spencer, 
Mayor, London, Ont. 


Projects and Surveys. 


MANCELONA & NORTHWESTERN.—This company, 
whose incorporation was noted in our issue of June 
<3, proposes to build a narrow gage railway from Man- 
celona, Mich., to timber lands owned by the Mancelona 
Handle Co., a distance of 8 miles. Pres., W. KH. 
rhompson; Treas., C. C. White; beth of Mancelona, 
Mich. 

KISHACOQUILLAS VALLEY.—This recently chart- 
ered company has begun the survey for its proposed 
line from Belleville to Reedsville, Pa., 9 miles. Pres., 
Samuel Watts, Belleville, Pa. 

ALTOONA & PHILLLVUSBURG CONNECTING,—It is 
stated that this proposed railway from Janesville, Da., 
to the Beech Creek R. R., which was noted last week, 
will form a part of a new line connecting the Balti- 
nore & Ohio R. R. with the New York Central & Liud- 
son River RK. R. and the Northeast. The new route 
will consist of the Altoona Short Line, from a point 
in Bedford County to Hollidaysburg, Pa.; the Altoona, 
Clearfield & Northern, now in operation between Al- 
toonu, Pa., and Dougherty Station; the Altoona & Phil- 
lipsburg Connecting, and the Beech Creek. The route 
et the Altoona Short Line has already been surveyed. 
The right of way has been secured from the Baltimore 
*& Ohic to Hollidaysburg, and the ties are ready for 
putting down. It will probably be completed this sum- 
mer. At the northern end of the Altoona, Clearfield & 
Northern a few miles extension will bring it to Coal- 
port, where the Altoona & Phillipsburg will meet ii. 
The latter line has already been surveyed to within 
three miles of Coalport. This will give the connection 
on out over the Beech Creek and New York Central 
to the coast. 


Southern.—Existing Roads. 


SEABOARD AIR LINE.—Preliminary surveys are re- 
ported in progress for a line from Monroe to Winston, 
N. C. 


CHARLESTON, CLENDENNIN & 
Tracklaying has been begun on_ this 
Charleston, W. Va., up the Elk River. 

NASHVILLE & KNOXVILLE.—About 9 miles of 
track have been laid on the extension from Cooke- 
ville to Standing Stone, Tenn., 15 miles, and it is ex- 
pected to have the entire line completed by Nov. 1. 

SOUTH BOUND.—It is announced that the Florida, 
Central & Peninsular R. R. has secured control of this 


SOUTHERN.— 
railway from 
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recently constructed voliway from Savannah, Ga.. to 
Columbia, S. C., and will build a line from Jacksonville, 
Fla., to Savannah, Ga., to connect with it. 


DECATUR, CHESAPEAKE & NEW ORLEANS.—A 
meeting of the several persons interested in this rail- 
way was held last week to arrange the difficulties now 
existing and to effect a compromise between the vari- 
ous factions so that the read may be completed. It 
was projected to run from Decatur, Ala., to Fayette- 
ville and Nashville, Tenn., and a portion of the line 
was completed. 


GEORGIA, CAROLINA & NORTHERN.—Bids have 
been received for building the 8-mile belt line by which 
this company will secure an entrance into Atlanta, Ga., 
and the contracts will be let soon. It is intended to 
have the line completed by Nov. 1. 

CHARLESTON, CINCINNATI & CHICAGO,.--Local 
papers announce that the contract for building the ex- 
tension north from Johnson City, Tenn., to Minneap- 
olis, Minn., has been relet to the old contractors, Me- 
Donald & Shea, Wm. Kennefick and Samuel Tate, and 
that work will begin at once. No authority is given 
for this announcement. , 

MEMPHIS & CHARLESTON.—The “Manufacturers’ 
Record” says: “The Memphis & Charleston R. R. Co. 
uses the tracks of the Louisville & Nashville between 
Stevenson and Chattanooga, Tenn., a distance of 38 
miles, at an annual rental of $60,000. The latter in- 
tends, it is stated, increasing the rental to $100,000 per 
year at the expiration of the present contract, which 
will be within the next six months. This proposed 
action will, it is believed, cause the Memphis & 
Charleston to take steps at an early date toward the 
building of a road of its own between the two cities. 
A complete survey of the route was made some time 
ago, and the cost of constructing such line is estimated 
at $1,200,000.”’ 


Projects and Surveys. . 


NASHVILLE, JELLICO & CHARLESTON.—Char- 
tered in Tennessee to build a railway from Nashville 
to Athens, Tenn., and thence through Monroe Co., to 
the North Carolina line. Among the incorporators are 
Jas. P. McDonald. J. C. Anderson and Wm. Kenefick, 
all of Knoxville, Tenn. 


KENTUCKY.—A company is to be chartered to build 
a narrow gage railway from Berea, Ky., to the south 
fork of Station Camp. 


CROZIER IRON CO.—This company, with offices at 
Pulaski, Va., has begun the survey for a 5-mile rail- 
way from Carter’s Ferry, on cae Creek, to lime- 
stone quarries. It is stated that the road will be built 
at once. 

COAL RUN & FAYETTEVILLE.—Chartered in West 
Virginia to build a railway from a point opposite East 
Sewell to Fayettevile, W. Va. Geo. W. McVey, Fay- 
etteville. 

GEORGIA.—It is stated that a short railway is be- 
ing built from Emerson, Ga., to Brown ore mines. 
COVINGTON & OCMULGEE.—Pres. Joel Kitchens, 
Stewart, Ga., writes us that this road is projected to 
run from a point on the Georgia R. R. about 3 miles 
from Starrsville, Ga., via Newton Factory and Stewart 
to Indian Epetaes, Ga., 24 miles. The route is through 
a moderately level country and there will be but one 
bridge, over the Ocmulgee River. No surveys have 
been made yet. 

Northwest.—Existing Roads. 


CHICAGO & NORTHWESTERN.—Engineers of this 
company are reported to be examining a route for an 
extension from Yankton to Springfield, So. Dak. 


CHICAGO, MILWAUKEE & ST. PAUL.—About 1,200 
men are now at work on the extension of the Milwaukee 
& Northern R. R. from Ford Siding to Saginaw, Mich., 
45 miles, and this number will be increased to 2,00) 
in a few days. The work is said to be very light, con- 
sidering the character of the country. There will be 
bridges across the Hemlock, Michigamme and Perch 
rivers. It is expected to have the grading completed by 
October and the rails laid by Dec. 1. The contractors 
are McIntosh Bros., of Milwaukee, Wis. 


GREEN BAY, WINONA & ST. PAUL.—Gen. Man. 
W. C. Champion is mapseee’ as saying that this com- 
pany will probably build a line to St. Paul, Minn., be- 
ginning either this fal] or next spring. 
will leave the main line at either f 
hall or Merrillan, Wis. 


BURLINGTON & MISSOURL RIVER.—This company 
is making surveys for a line from a point below Ne- 
braska City, Neb., to Johnson, Neb., about 20 miles. 
It is stated that the new line is to take the place of 
the line from Nebraska City to Brownville, Neb., along 
the bottom lands, which is subject to frequent over- 
flows from floods. 


YANKTON, NORFOLK & SOUTHWESTERN.—The 
total length of this railway from Yankton, So. Dak., to 
Norfolk, Neb., is 64 miles, and about 30 miles from 
Yankton to Wausau, Neb., are now under construction, 
It is expected to have from 18 to 20 miles graded by 
Aug. 1, and the entire 64 miles constructed this sea- 
son. The road will ultimately be extended from Yank- 
ton to Sioux Falls, So, Dak., 68 miles. The contractors 
are Wm. M. Larson & Co., and John Naughton. Pres., 
N. W. Gifford is in charge of the work. 

DULUTH, MISSISSIPPI RIVER & NORTHERN.—The 
work on this Minnesota railway has been delayed by 
the wet weather. The grading is now about one-half 
finished on the first section of 16 miles, and it is ex- 
pected to begin tracklaying about July 20 and to have 
it completed by Sept. 1. It is intended to extend the 
line about 20 miles further ultimately. Ch. Engr., W. 
A. Dafter, Swan River, Minn. 

Projects and Surveys. 

CHICAGO , LAKE GENEVA & NORTHWESTERN.— 
It is expected to begin the surveys for this railway 
from Chicago, IL, to Madison, Wis., 126 miles, this 
fall, and to begin construction the following spring. 
Pres., D. C. Dunlap, 526 Rialto Building, Chicago, Ii. 

WISCONSIN.—It is stated that an 8-mile railway will 
be huilt connecting the Chicago & Northwestern and 
the Chicago, Milwaukee & St. Paul railways, a few 
miles south of Milwaukee at Cudahy station. 


Southwest.—Existing Roads. 


GREENFIELD & NORTHERN.—The contract has 
been let for the proposed extension from Mt. Vernon to 
Aurora, Mo. 


The extension 
ndependence, White- 


July 21, 1892. 


SPRINGFIELD. YELLVILLE & WHITE RIVER.— 
About 250 men are now at work on this railway be- 
tween Harrison, Boone Co., Ark., and the mouth of 
White River. This force will be increased at once and 
ociang begun. Ch. Engr., D. W. Pike, Kansas 
City, Mo. 


PINE BLUFF, MONROE & NEW ORLEANS.—The 
surveys have been completed for an extension from 
Swan Lake to Bayou Meta, Ark., 16 miles, and work 
will begin soon. It stated that further extensions are 
under consideration for next year. 


PAN AMERICAN.—Wm. H. Baker, Ch. Engr., Victo 
ria, Tex., writes that 10 miles of track have been laid 
on this road from Victoria, Tex., south. The road is 
to run from Victoria to Brownsville, Tex., 224 miles. 
Preliminary surveys have been completed for the whol 
line and 40 miles have been located. No work is now 
in progress, 


AUSTIN & NORTHWESTERN.—B. M. Temple, Ch. 
Engr., Fairland, Tex., writes us that the extension from 
Fairland to Llano, Tex., was opened for traffic June 
15. It is 29.4 miles long and was built by Ricker, Lee 
& Co., of Galveston, Tex. The earth and rock work 
averaged about 14,400 cu. yds. per mile. The rock was 
red granite, with some marble and graphite. The maxi- 
mum ¢urve is 3° and the maximum grade 1%. 


MISSOURI, KANSAS & TEXAS.—R. P. Van Deusen. 
Jefferson City, Mo., writes that 30 miles of the exten 
sion east from New Franklin, Mo., to St. Charles, M»., 
150 miles, have been graded and eight miles of track 
laid. There is a 500-ft. tunnel at Rockport, Mo. Tue 
contractors are Henry & Balch, of Minneapolis, Minn. 


CHICAGO, ROCK ISLAND & PACIFIC.—The south- 
ern extension of this railway from Minco, Ind. Ter.. 
to Bowie, Tex., 128 miles, is being rapidly pushed 
All the grading has been completed for 104 miles and 
66 miles of track were laid up to July 9. Work is now 
in progress on the remaining 24 miles of the grading 
and upon the tracklaying. The work is medium, aver- 
aging 17,500 cu. yds. per mile with maximum grade 
0.8% and maximum curve 3°. There will be a_bridge 
across the the Red River consisting of six 200-ft. iron 
spans and 2,580 ft. of trestle. R. W. Day, Topeka, 

an., is the engineer in charge of work. 
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MISSOURI.—A company has been organized to build 
a railway from Aurora, Mo., south about 35 miles to 
a large marble cave and thence to Memphis, Tenn. 


NORTH GALVESTON, HOUSTON & KANSAS CITY. 
—This company which proposes to build a railway fro. 
Galveston, Tex., to Virginia Point, 16 miles, is adver- 
tising for bids for constructing its road. 


Rocky Mt. and Pacific.—Existing Roads. 


COLORADO MIDLAND.—This company will open 
bids on July 25 for the construction of the proposed 
branch to the Cripple Creek mines. It is stated that 
the branch will leave the main line at Rhyolite and be 
204% miles long, including spurs. The location hus 
been very difficult, there being several tunnels and one 
large loop. 

GREAT NORTHERN.—It is announced that track- 
laying has been commenced west from Spokane. 
Wash., toward the Cotumbia River. For some time su)- 
plies have been ine to Spokane and a large quanti- 
ty of track material is now on hand. In a recent news- 
pe per interview Ch. Engr. EB. H. Beckler said: ‘*The 
grade for the road is finished to the Columbia River 
and the contractors are working rapidly on it all the 
rest of the way to the coast. I don’t know when they 
will begin laying track from Spokane, as that does not 
rest with me. We are now working on the switchback. 
We cannot lay track from this end until the bridge 
is built, which will not be for about 60 days. I in- 
tend to close the bridge contracts while I am_ here. 
We shall not begin work on the Columbia River bridge 
until the water goes down. As to the probable time 
when we shall have the road completed, that depends 
on the weather. We do not anticipate any trouble in 
getting the grading done, but the rest is a question of 
weather.”’ 


Projects and Surveys. 


CORINNE, MALAD VALLEY & NORTHERN. 
This company has been chartered in Utah to build a 
railway from Corinne, Utah, via Malad City, Idaho, te 
Butte, Mont., about 400 miles. Surveys have been 
commenced for the section from Corinne to Malad City. 
Chas. Nicolet, Corinne, Utah, Ch. Bngr. 


NAMPA & SILVER CITY.—Surveys are in progress 
under the direction of Ch. Engr. T. D. Babbitt, of 
Nampa, Idaho, for ‘a railway from +? south to 
Silver City, Idaho, about 45 miles. C. I. Wickersham, 
of Chicago, IL, is reported to be at the head of the 
enterprise. 

MONTANA, IDAHO & PACIFIC.—Q. L. Miller, Bo'se 
City, Idaho, who is at the head of this enterpris: is 
oe for the survey of the line fr m 
Butte, Mont., to Boise City, Idaho, about 400 miles. 


HELENA & CASTLE.—The engineers who have been 
surveying for the proposed railway line from Heléna 
to White Sulphur Springs, Mont., have completed their 
work and report a favorable route secured. The citi- 
zens’ committee will hold a meeting soon to consider 
the construction of the line. rr 

Foreign. 

MEXICO.—A_press dispatch from El Paso, Tex.. 
siys: “Judge J. F. Crosby of New York City is in Ei 
Paso. He says that the Mexican Government has just 
given a concession for a railway from Juarez, just op 
posite El Paso, to Mazatlan, Mexico. A rumor is cur- 
rent here that Jay Gould is at the bottom of the en- 
terprise, and this line will be nothing less than an ex- 
tension of the Texas & Pacific to the Pacific coast. 
A party of engiveers has left Juarez and taken a course 
coinciding with that covered by the franchise. Mor: 
cclor is given to the statement that the Texas & Pacific 
road is interested by work having recently been com- 
menced on a bridge crossing the canal at Eighth St. 
The concession subsidizes 1. miles of the road west 
of Juarez at the rate of $13,000 per mile, which, it is 
estimated, will cover the cost of construction excepting 
where the line must pass thro the Sierra Madr: 
Mts. The road will pass through the states of (i- 
huahua, Sonora and Lincola, with Mazatlan on the 
Pacific coast its terminus. It will pass through a 
country rich in coal and Fg yap minerals, big forests 
and fine agricultural la a 4 
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MEXICAN INTERNATIONAL.—Tracklaying on the 
‘Torreon-Durango extension has been stopped for two 
weeks on account of the non-arrival of necessary ma- 
terial. The road is now completed to within 40 miles 
of the city of Durango. The ding outfits ure being 
transferred, as fast as they finish their contracts, to 
Monclova, Where they are given work on the Sierra 
Mojada road. It is believed that as this road is com 
pleted work will begin on the line from Durango to 
Mazatlan, on the Pacific. ere fire two routes fron: 
Durango to the coast, one of a distance of 165 miles, 
ibd the other about 250 miles. In either route there 
will be considerable engineering difficulties to over 
eome, owing to the mountainotis character of the coun 
try through which the road must pass. 


ELECTRIC RAILWAYS. 


NEW ORLEANS, LA.—Work has been commeuced on 
the new Carrollton line. 

ELGIN, ILL.—The Elgin, Aurora & Fox River Elec- 
trie Ry ©o. has been incorporated and a survey will 
be made shortly. Pres. Wm. Grote; Secy., H. A. 
Gardiner. 

MONTREAL, QUE.—Bids have been received for an 
electric railway franchise, and it has been decided that 
the Montreal Street Ry. Co. has no monopoly. The 
city requires the following annual payments by the suc- 
cessful company: 4% of its gross earnings up to $1, 
000,000; 6% to $1,500,000; 8% to $2,000,000; 10% to 
£2.500,000; 12% to 83,000,000, and 15% above $3,000,000, 

BRANTFORD.—Proposals were received July 20 for 
temoving the present tracks, laying new tracks and 
erecting poles. T. . Russell is the engineer. 

LONDON, ONT.—The city wants a company of re- 
sponsible persotis to lease the London & Port Stanley 
Ryv., to he operated by electricity or otherwise. It is 
24144 miles long. For particulars address W. M. Spen- 


er, Mayor. - 
CABLE RAILWAY. 


BALTIMORE, MD.—The contract for cable construc- 
tion on the Blue Line of the City Passenger Ry Co. has 
been awarded to Edmund Saxton, of Washington, D. C. 

HORSE RAILWAYS. 

NEW YORK, N. Y.—The Metropolitan Crosstown Ry. 
will build a double track extension along South Fifth 
Ave., from Spring St. to Varick St., to connect with an 
«extension of the Houston, West St. and Pavonia Ferry 
Ky. 

WORCESTER, MASS.—Worcester & Shrewsbury 
Street Ry. Co.; $2,000; Horace H. Bigelow, George A. 
Stevens and J. W. Denman. 

LOCK HAVEN, PA.- lock Haven Street Ry. 
830,000; Pvres., Henry T. Harvey. 

ETNA, PA.—Connecting Street Ry. of Etna Borough; 
318,000; Pres., David S. McCann, Pittsburg, Pa. 

HIGHWAYS. 

NEW JERSEY.—At a meeting of the Board of Free- 
holders at Jersey City, Mr. E. W. Harrison, Chicf 
Engineer, reported of the 16.446 ft. of the new road 
io Bayonne, 13,340 ft. was now ready for contractors, 
and that the Committee on New Public Roads could at 
once advertise for proposals for grading, reculating 
and improving the new public read between Kill von 
Kull and W. 22d St., Bayonne, and also building cul- 
erts and sewers, laying drain pipe, building catch 
basins and all other work necessary to dispose of the 
sarface water. The following preliminary estimate of 
qtiantities was furnished: 3,100 cn. yds. earth exca- 


Co.: 


vation, 20,000 cu. yds. earth filling, 10 cu. yds. 
rock, 10 eu. yds rock in sewers, 5,000 sq. ft. 
relaid flag, 1.000 lin. ft. reset curb, 1,156 sq. 
ft. relaid bridges. 7 receiving basins rebuilt, 11 
manholes reset, 400 lin. ft. 24-in. brick sewers. 7 


manholes, 12 new receiving basins, 800 lin. ft. vitrified 
pipe, 2.141 lin. ft. new curb, 1,150 sq. yds. gutter pav- 
ing, 2.460 eq. ft. bridge stone, 90 cu. yds. dry rubble 
in culverts, 500 sq. ft. covering stone. 33 sq. yds. cul- 
vert waterway paving, 3,000 cu. yds. of sand. 

MISSOURI.—The county court of Monroe County has 
decided to give $300 a mile to any township in the 
county building gravel roads specified by the court. 

NEW YORK.—Mr. Roullier, engineer of roads at Flat- 
bush. L. I, has been directed to prepare plans and 
specifications for the improvement of the Flushing 
roads, and these will be submitted to the Board at the 
meeting in August. Bids will then be advertised for 
and as soon as contracts are awarded the work will 
be commenced. It is not expected, however, that much 
work will be done this year. 


BRIDGES, TUNNELS AND WANALS. 


JERSEY CITY, N. J.—The Bridge Committee recom- 
mends the construction of an iron bridge, with a swing 
span. across the Hackensack River. The river is about 
800 ft. wide, and the depth of water 35 ft. 

POINT PLEASANT. PA.—The Point Pleasant, Dela- 
ware, Bridge Co. will build a highway bridge across the 
Delaware River to replace the structure destroyed by 
fire last March. Plans and specifications h»ve been 
prepared by the engineer of the company, Frank C. 
Roberts. of Philadelphia, and the contract has been 
awarded to the Toledo Bridge Co., of Toledo, 0. The 
bridge will consist of four spans of 175 ft. 6 ins. each, 
and one span of 179 ft. 7% ins. 

LOUISVILLE, KY.—Tiie ordinance providing for the 
construction of an fron viaduct on Kentucky St., by the 
Louisville & Nashville R. R. has passed the City Coun- 
ells. , 

ROSSVILLE, ILL.—Proposals will be received until 
July 25 for the construction of 2,500 cu. yds., of bridge 
masonry on the Chicago & Eastern Illinois R. R. M. J. 
Moran, Rossville. 

ST. CHARLES. MO.—The Chicago. Burlington & 
Quincey R. R. bridge across the Missouri River below 
St. Charles, Mo., will consist of two spans. 


WATER-WORKS. 


New England. 

BELLOWS FALLS, VT.—The village has voted to 
connect Farr Brook with the supply at an_ expense of 
about $7,500. . Ryder and Arthur Coolidge are 
on the committee having the matter in a a 

BROOKLINE, MASS.—The ie have voted ,000 
for a second force main and $34,000 for a 5,000,000-gal- 
lon high duty pumping engine. 


GREAT BARRINGTON. MASS.—The fire district bas 
yoted to issue $45,000 of bonds 


to pay for works bought 
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from companies. F. N. Deland and the Water Corm- 


missioners have the sale in charge. 

HOPEDALE, MASS.—The Milford Water Co. may 
lay a 12-in. main here from Milford to increase the 
supply. 

LAWRENCE, MASS.—The Water Board has peti- 
tioned for $6,000 to be used to employ an engineer to 
prepare plans for a filter plant. 

ORANGE, MASS.—The town has voted to raise $125 
000 for works, water to be iaken from Coolidge Brook 
and North Pond. Bids for pipe were received July U4. 
A small plant was buiit in IS7> by the New Home 
Sewing Machine Co. 

QUINCY,, MASS.—New mains and hydrants at a cost 
of $25,000 are proposed. 

STOUGHTON, MASS.—Bids for laying cast iron 
mains for town works will be received until July 28. 
Engrs., Shedd & Searle, Worcester and Providence. 
There is already a small private plant in operation, but 
this will be bought by the town. 

BETHEL, CONN.—It is reported that $12,000 have 
been voted for a new dam. 

WESTPORT, CONN.—The water company 
a 25x 65-ft. stand-pipe in connection 
works. 


will erect 
with its new 


Middle. 


ALTAMONT, N. Y.--The Village Trustees have called 
a special election July 30 to vote on the building of 
works. HKonds are proposed. 

DRYDEN, N. Y.—Bids will be received until July 
30 for 473 tons 8 to 3-in. cast iron pins and 43,000 Ibs. 
specials. J. H. Kennedy, Prest. Bd. Water Comrs. 

NORTHPORT, N. Y.—The town trustees of Hunting 
ton have granted a franchise to John W. Fowler, 
Erooklyn, John W. Olmsiead, Northport, and others 
for works in School District No. 4. The supply will be 
pumped to a reservoir from springs at South Northport. 
The Northport Water-Works Co. will probably be or 
ganized. 

NEW PALTZ, N. Y.—It is reported that the New 
Paltz Water-Works Co. has been formed by W. H. 
Price, Goshen, Geo. E. Johnson and others; capital 
stock, $25,000. 

ROCHESTER, N. Y.—Bids for laying the new conduit 
will soon be received. 

ROME, N. Y.—July 25 the city will sell $25,000 of 
4% water bonds, payable $5,000 per year, beginning 
Aug. 1, 1893. K. S. Putnam, Chamberlain. 

SCHENECTADY, N .Y.—Engr. C. W. Knight, of the 
Stanwix Engineering Co., Rome, has reported on a new 
rupply. He recommends a pumping plant two miles 
from the city with a force main, settling and clear 
water basin; estimated cost, $265,000, including land 
damages. 

SINCLA(RVILLE, N. Y.-—The Sinclairville Water Co. 
has _ contracted to supply the village with 17 bydrants. 
G. N. Cowan, Prest. Work will be started at once. 

WALDEN, N. Y.~—The contract for works, wells ex- 
cepied, has been given to John Morrell, Mohawk, for 
$23,472. 

ATLANTIC CITY, N. J.—Steps have been taken for 
the formal consolidation of the Atlantic City Water- 
Works Co. and the Consumers’ Water Co. 

BIG MINE RUN, PA.—The Granite Water Co. has 
been incorporated; $5,000; 'Treas., Louis Blass, Girard 
ville. 

HALLSTEAD, PA.—The people have voted 145 to 16 
for works. 

JENKINTOWN, PA.—The company proposes to add a 
40 x 60-ft. stand-pipe. 

MAYFIELD, PA.—The Mayfield Water Co. has been 
incorporated; $15,000; Treas., J. D. Stocker, Jermyn 

NORTHUMBERLAND, PA.—It is reported that sur- 
veys for works are being made and that construction 
will be started at once. 

SHARON HILL, PA—The Sharon Hill Water Co. 
has been incorporated; $1,000; Treas., John Muldoon, 
Sharon Hill. 

WEST CHESTER, PA.—Improvements are 
disenssion. A new reservoir and a new 
been spoken of. 


under 
pump have 


Southern. 

SALEM, VA.—It is reported that a 
brick and concrete reservoir will be built. 

WINSTON, N. C.—The city having veted not to buy 
the works, the company talks of issuing $100,000 of 
bonds for improvements, including eight miles of 
mains. 

AIKEN, 8. C.—A franchise has been granted E. F. 
Fuller, ©. E., New York City. There will be two 
pumps with a combined capacity of 1,500,000 zallons, 
and 50 hydrants. 

GREENVILLE, 8. C.—It is reported that a company 
has been organized with a capital of $12,000 and that 
water will be brought from Chick Springs. 

KEY WEST, FLA.—The people will vote on the is- 
suance of $100,000 of 6% 20-year bonds, payable at 
the option of the city at the end of ten years. This is 
one of the largest towns in the United States still with- 
out works. 

GREENWOOD, MISS.—Address Thayer & Co. re- 
garding proposed works. 

NATCHEZ, MISS.—It is reported that on Aug. 6 the 
private works will again be sold. 

ALEXANDRIA, LA.—The newly elected officers of 
the Alexandria Water-Works Improvement (Co., ane: 
Pres. and Gen. Man., Geo, O. Watts; Secy., J. ©. Ryan: 
Treas., E. J. Sullivan. Construction will be started 
at once. 

CLEVELAND, TENN.—A. W. Walton, Rome, Ga.. 
wishes to build works on the franchise plan. 

ELIZABETHTON, TENN.—The Co-operative 
Co. proposes to build works. 

KNOXVILLE, TENN.—It is r 
pany proposes to build a reservoir. 


North Central. 


GREENVILLE, 0.—Owing to legal defects the elec- 
tion of July 18 to decide whether works should be built 
has Seen pestpenes It cannot be held until August or 


100.000- oa lon 


Town 


rted that the com- 






71 


WYOMING, O.—The Trustees will receive bids until 
Tuly 30 for the construction of a 3,000.000-zallon reser 
voir. Engr., E. F. Layman, Cincinnati 

GOSHEN, IND.—Bids for furnishing and laying abou 
20,000 ft. of 6 and 4-in. cast iron pipe and furnis! 
and placing necessary specials and 20 hydrants, will th 


received until July 2). J. O. Smith, J. Bb. Overholt, 1 
J. Miller, W.-Wks. Trustees 
CHICAGO, ILL.—The Council is considering t 


tension of the old two 
lake. 

ROCKFORD, ILL.—The Council has decided. it 
reported, to buy land for a 1.250,000-gallom ros 
voir and to sink six or seven wells 


mile tunnel two miles int 


Northwestern. 

DES MOINES, TA.—The “Register’’ states that th 
city thinks of buying the company's works 

FAIRMONT, MINN. tids are Wanted until Ju 
27 for works, including mains and a tank on a tows 
Village Recorder, H. W. Sinelair. 

OSAWATOMIE, KAN.— Works are needed 

LINCOLN, NEB Aug. 15 the people will vote on ts 
suing $47,000 for improvements. A 
posed. 


SALEM, SO. DAK. 


stand-pipe is pre 


Works are still projected 

NEIHART, MONT.-—-The Neihart Water Co. has bes 
incerporated to supply water for fire, domestic, manu 
facturing and irrigating purposes; $600,000; Wim. Brady 
Neihart; T. E. Brady, Great Fatls; FE. W. Knight 
Helena, and others. 


Southwestern. 

ST. LOUIS, MO.—Water Comr. Holman has submitted 
an ordinance to the Board of Public Improvements pro 
viding for a $29.000 high service station to pum 
water to Jefferson Barracks. 

AMARILLO, TEX.—Works are still being discussed 

OKLAHOMA CITY, OKLA, T.—The Oklahoma Cit) 
Water Co. has been incorporated in Kansas with 1 


principal office at Topeka; $100,000; Directors, D. H 
Scott, of Rilev; J. A. Murray, Topeka; L. H. Dors 
Lawrence, and W. S. Park, Larned. Mr. Seott hi 


been granted a 20-years’ franchise. There will le two 
1,000,000-gallion pumps, six miles of mains and 8S) 
hydrants, the latter rented to the city at 355 each, The 
eity has the right to buy the works at the end of 
each ten years. ©. A. Mitcher, Mayor; J. ‘T. Martis 
Cy. Clerk. 

Pacific. 

LOS ANGELES, CAL.-The Cahuenga Water Co. ha 
been incorporated; $250,000, 

EVERETT. WASH.—Everett & Lake Stevens Wat: 
& Electric Co., Everett; $250,000. 

POCATELLO, IDAHO.—The Pocatello Water Co. ha 
been incorporated; $100,000; water for irrigation wilt 
be supplied. 

RATHDRUM, IDAHO.—The Rathdrum Water a 
Power Co. has been incorporated; $10,000, 

Canada. 

HALIFAX, N. S.—Surveys for a new 
timated to cost $200,000 have been made. 
line will not be put in this year. 

NIAGARA FALLS, SOUTH ONT.—The people hay 
voted to put in mains and 20 hydrants, buying wats 
from Clifton at a yearly rental of $425 per hydrant ani 
33 per service or tap. Estimated cost, $8,500. tlds for 
construction will be wanted at once 


ARTESIAN WELLS. 
ROCKFORD, ILL.—-The city proposes to sink six o 
seven more wells for the water-works. 
COLUMBUS, NEB.—The Committee on Water-Work-~ 


have recommened that another system of wells be put 
in north of the present wells. 


pipe line e-» 
Probably the 


HOUSTON, TEX.—The company thinks of sinking 
more wells, 
IRRIGATION, 
NEW COMPANIES.-Neihart Water Co., Nethart 
Mont.; $600,000; W. Brady, Will Hanks and others 


National Pump & Machinery Co., Denver, Colo.; $50 
‘hO; directors, W. J. MeGavock and Asa 8. Keunedy 


Denver, J. J. Cripper, Salina, Kan., and others 
Mancha Laml & Irrigation Co.. Los Angeles, Cal 
S100,000, Dingle Irrigation Co.. Dingle, Idaho; 87.100 
Payette Vailey Irrigation & Water Co., Payette, Idaho 
S00 000, Wilford Irrigation Co., Wilferd, Idaho 


$7000, 
SEWERS 

BROOKLINE. MASS.—The contract for a sewer in 
the Chestnut Hill district has been awarded to F. A 
Snow, Providence, R. I. 

MALDEN, MASS.—The City Engineer has completed 
the plans for a sewerage system and is now preparing 
the specifications. 

WATERTOWN, MASS.—The Solectmen will recetye 
bids until Aug. 1 for 20,000 ft. of 4-in. saltgiazed vitri 
tied pipe and specials. 

PAWTUCKET, R. L-—The Council has appropriated 
$105,150 for sewers, $95,000 of which is for a trunk 
sewer in Central Ave. 

BROOKLYN. N. Y.-—The Commissioner of City Works 
will receive bids until July 26 for five contracts. 

BUFFALO, N. Y.—The Department of Public Works 
will receive bids until July 30 for 20 sewers, mostly 
tile aud brick. : 
SYRACUSE, N. Y.—The Council has directed the (ity 
Engineer to prepare surveys and estimates for sever i] 
sewers, 

TROY, N. Y¥.—The Board of Contracts will receive 
bids until July 26 for a tile sewer in South St. and a 
brick sewer in Fifth Ave. 

PATERSON, N. J.—Pipe and brick sewers are to be 
constructed in eight streets. 

PLAINFIELD, N. J.—The proposed trunk sewer 
through Fanwood, Westfield. Crawford, ete.. to Staten 
Island Sound has been decided impracticable for this 
place. The Mayor and Committee, however. have a 
plan available for the city which will be recommended 
at an early meeting of the Counc’ 
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PITTSBURG, PA.—The Department of Public Works 
will receive bids until Jaly 28 for 28 sewers, mostly 
15-in. pipe; also for grading and paving. 12 contracts. 

READING, PA.—The City Engineer has been directed 
to ask for bids for two sewers. 


SCRANTON, PA.—Plans are being prepared for a 
sewer estimated to cost more than $50,000, 


YORK, PA.—The Highway Committee is considering 
n proposition from the National Sewerage Co., in refer- 
ence to constructing the West system in this city. 

HAGERSTOWN, MD.—The Lewis Mercer Construc- 
tion Co., New York, is preparing surveys and specifica- 
tions for a system. 

LEXINGTON, VA.—Plans for sewers in the upper sec- 
tion of the town have been prepared by D. C. Hum- 
phrey. 

KNOXVILLE, TENN.—The contract for the proposed 
xewerage system has been awarded to M. J. Condon 
& Co., at’ $189,632. 

INDIANAPOLIS, IND.--The Board of Public Works 
has ordered the construction of the trunk sewer in Misx- 
sissippi St., estimated to cost $225,000, and the City 
Engineer is preparing specifications for an intercept- 
ing sewer in Pogue's run to cost about $100,000. It is 
expected that contracts for both of these sewers will 
soon be awarded. 

AUSTIN, ILL.—We are informed by Wm, Shingle- 
ton, Engr., Town of Cicero, that bids will be received 
until July 25 for 744 miles of brick sewers. 

DEADWOOD, SO. DAK.—Plans for a system of sew- 
erage are being prepared by Andrew Rosewater, (ma- 
ha, Neb. 

CEDAR RAPIDS, [A.—Bids are asked until July 28 
for 720 ft. of 6 and 8-in. sewers. J. D. Wardle, Cy. 
Engr. 

DAVENPORT, LA.—Bids are asked until July 13 for 
19,268 ft. of brick and pipe sewers. Chas. Francis, 
Comr. Pub. Wks. 


MARION, ILA.—Work will soon begin on the proposed 
sewerage system, 

HIGHLANDS, COLO.—A contract has been awarded 
to F. P. Arbuckle at $41,800. 


MONTESANO, WASH.—The contract has been 
awarded for plans and specifications for a sewerage 
system, for which it is proposed to issue bonds for 


$15,000. 
STREETS. 

BOSTON, MASS.—The Superintendent of Streets wil 
receive bids until July 25 for paving two streets with 
granite blocks on concrete. 

SOMERVILLE, MASS.—The Committee on Highways 
will receive bids until July 26 for paving three streets 
with granite blocks, the city to furnish the blocks. 

BUFFALO, N. Y.—The Department of Public Works 
will receive bids until July 30 for paving with Trin- 
‘dad asphalt, German rock asphalt, standard dressed 
block medina sandstone, and brick; 33 contracts. 

GREENBUSH, N. Y.—The Street Committee will re- 
ceive bids until July 25 for paving Broadway with 
Trinidad asphalt. 

NIAGARA FALLS, N. Y.—The City Clerk will re- 
ceive bids until Aug. 15 for paving two streets with 
isphalt or brick. 

SYRACUSE, N. Y.—The Council has ordered the 
ing of several streets. The contract for paving est 
Genesee St. has been awarded to W. G. Sprague at 
$33,199 for Syracuse brick. 

MONTCLAIR, N. J.—The Township Clerk will re- 
ceive bids vntil July 25 for the improvement of Moun- 
taln Ave, 

UNIONTOWN, PA.—The contract for paving three 
streets with brick has been awarded to Ott Brothers, 
Pittsburg, at about $38,000, 

WILMERDING, PA.--The Councli has voted to pave 
the principal streets, and an election will soon be he'd 
to vote on the issue of bonds for $75,000 for streets 
and sewers. 

WASHINGTON, D. C.--The contract of the Barber 
Asphalt Co. for repairing strects and alleys under the 
permit system has been extended one year from June 
0, 1892. 

CINCINNATI, 0.--The Board of Administration will 
receive bids until Aug. 2 for paving one street with 
brick and one with asphalt; Aug. 3, macadamizing one 
street. 

MUNCIB, IND.—The City Clerk will receive bids un- 
til July 25 for three contracts for grading and improv- 
ing. 

RICHMOND, IND.—The Board of Public Works will 
receive bids until July 20 for paving Main St. with 
brick. 

TERRE HAUTE, IND.—Plans and epecifications have 
been prepared for pavirg Seventh St. with asphalt; 
length, 9,118 ft. 

BAY CITY, MICH.—The City Surveyor has prepared 
estimates for paving Centre Ave. with cedar blocks. 
The total length is 3,720 ft., and it is expected that 
the work will be advertised at once. 

ROCK ISLAND, ILL.—The City Clerk has been in- 
structed to ask for.Dids for paving five streets. 

WEST DULUTH, MINN.—Plans and _ specifications 
have been prepared for the improvement of Third Ave.; 
estimated cost, $13,000, 

ST. LOUIS, MO.—The Street Commissioner is pre- 
paring a list of 60 or 70 streets to be imnroved with 
telford pavement. The Committee on Public Improve- 
ments has passed S82 public improvement measures. 
The Barber Asphalt Paving Co. has been awarded a 
contract at $28,130. 

GREAT FALLS, MONT.—It is said that Central Ave. 
will be paved with cedar blocks. The length is about 
3,475 ft. and the estimated expense $7 per lin, ft. 

GALVESTON, TEX.--The Board of Public Works 
will receive bids until July 30 for about 60,000 sq. yds 
of paving with creosoted pine Mocks and vitrified 
brick. 

PALESTINE, TEX.—The Mayor will receive bids for 
paving two of the principal streets. 


ELECTRICAL. 
WHITMAN, MASS.—We are informed by J. C. Gil- 
bert, Com. on Lights, that at a town meeting July 15, 


av- 
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called to see if the town would purchase and improve 
the electric light plant, the vote was two to one against 
the project. 

RIVER POINT, R. L—The citizens have voted in 
favor of electric street lighting. 


NORTH TONAWANDA, N. Y.—The Council has 
waeed to extend the electric light service to Martins- 
ville. 


PLAINFIELD, N. J.—The residents of Scotch Plains 
and Fanwood are anxious to have the Plainficid street 
lighting service extended to their district and prom- 
inent citizens are subscribing liberally to help pay for 
the proposed extension. It is said that the Cent-al 
New Jersey Land & Improvement Ce. offers to con- 
tribute $150.000 toward the expenses of the first year’s 
service. If the project is carried out, Front St. will be 
lighted by electricity for a distance of seven iniles. 

WEST NEWTON, PA.—It is claimed that a plant to 
— $25,000 will be put in by W. H. Saam and others 
oe rwin. 


YORK, PA.—A new company is being organized to 
put in the Westinghouse system. 


FENTON, MICH.—The Fenton Electric Light Co. will 
soon award contracts for improvements to cost about 
$10,000. 

PINCKNEYVILLE, ILL.—The City Council has 
awarded «a franchise to H. W. Dunkworth, who will 


immediately erect a plant for street lighting and coim- 
mercial purposes. 


CLAYTON, MO.—The citizens desire electric lights. 
The Midland Electric Light Co. offers to extend its 
lime here if the town will guarantee $1,200 per year for 
20 street lights of 32 c. p. each. Incandesecent lights 
of 16 c. p. will be furnished private customers at 50 cts, 
each per month. 


NEW COMPANTES.—Sharon Hill Electric Light Co., 
Sharon Hill, Pa.; $1,000; Treas., John Muldoon. New 
Kensington Heat, Light & Powet Co., New Kensing- 
ton, Pa.; $20,000; Treas., J. P. Cappen, 79 Fourth Ave., 
Pittsburg. Berlin Electric Light Co., Portland, Me.; 
$500,000; Pres., H. R. Virgin; Treas., Fred Hall. Kim- 
ball Underground Electrical Co., Chicago, Ill.; $1,000,- 
000; D. BE. Kimball, D. L. Clymer. Morse Light, Heat 
& Power Supply Co., Chicago, 11.: $1,000,000; Geo. L. 
Cragg, Geo. . MeMahon; Jean Arc ae Spark Ar- 
rester Co., Chicago, Hl.; $100,000; Chas. W. Jean, Wm. 
E. W. Johnson. bdo oe ae Heat, Light & Power Co., 
Chicago, [ll.; $100,000; J. D. Cameron, J. R. D. Gra- 
ham. Webb City Electric Light & Power Co., Webb 
City, Mo.; $150,000; T. H. West, J. T. Davis. 

CONTRACT PRICES. 

STREET WORK.—Rutherford, N. J.—The contracts 
for ten miles of macadam and telford pavements have 
been awarded to E. T. Galloway at the following prices: 
Excavation, 20 cts. per cu. yd.; 6-in. macadam, 12 ft. 
wide, 60 cts.; 13 ft. wide, 65 cts.; 16 ft., 80 cts.; 8-in. 
telford, 75 cts., 811% cts., $1. 

PAVING BRICK.—Ashtabtlla, 0.—The lowest bid for 
paving brick was that of the Youngstown Paving Brick 
et cts. per sq. yd. Other bids were from 73% cts. 
to ° 

STON«s ABUTMENT.—South Omaha, Neb.—The con- 
tract for the stone abutment at the east end of the Q 
street viaduct has been awarded to Benjamin Melquist 
as follows: Concrete, $5.50 per cu. yd.; masonry, $7.90; 


a excavation, 35 cts.; 20-in. sewer pipe, 30 cts. per. 
n. ft. 


COAL.—Chicago, Ill.—Contracts for 73.750 tons of 
coal for the city have been awarded as follows: Daniel 
Corkery, Indiana block. $2.57 per ton; Weaver, Getz 
& Co., Youghiogeny lump, $2.94; nut, $3.14; large 
egg anthracite, $5.58; Indiana block, $2.95. Baker 
Bros., Indiana block, $2.74; range anthracite, $6.25. 
Philadelphia & Reading, large egg anthracite, $5.40 
and $5.75. Peabody Coal Co., Hocking Valley lump, 
$3.15. These were the lowest bids and were a little 
higher than those of last year. 

SEWER BRICK, ETC.—Boston, Mass.—Contracts for 
supplies for the Dorchester intercepting sewer have 
been awarded as follows: F. A. Merriman & Co., 
450.000 best quality hard burnt brick, $9.90 per M.: FP. J. 
Lyons, 800 cu, yds. gravel, 87 cts. per cu. yd.; Fiske, 
Coleman & Co., drain pipe at 65% discount. 


SEWERS,—Ishpeming, Mich.—We are informed by M. 
G. Hawkins, Engr. in Charge, that a contract has been 
awarded to Kirkland & Starkey, St. Paul, Minn., at the 
following prices; 36-in. brick sewer, 2,150 lin. ft., 
$3.80 per. ft.; 30-in., 475 ft., $3.68; 18-in. pipe, 1,205 ft., 
$1.30; 15-in., 2.465 ft., $1.00; 12-in., 2,850 ft., 85 cts.: 
10-in. 4,200 ft., 88 cts.; 8-in., 8,300 ft., 93 cts.; 52 
manholes, $30 each; 115 catch basins, $44.80; 25 flush 
tanks, $62. 

Boston, Mass.—The lowest bid for section 42 of the 
main sewer in Malden and Melrose was that of D. 8. 
Clements, Waltahm: 12-in, pipe, 3.050 ft., $1.26 por 
ft.; brick masonry, American, 60 cu. yds., $16 per cu. 
yd.; same, Portland, 10 cu. yds., $18; concrete masonry, 
© cu. yds., $5. The average cut is 11.5 ft. 


DAM.—New York, N. Y.—In the list of bidders for the 
Cornell dam on pp. 1 and 23 of our issue of July 7. there 
was mentioned the firm of William Russell Allen & 
Co. There is no such firm, but the bid was made by 
four individuals, William Russell Allen, William H. 
Swift, Claus Vieth end Jeremiah Fruin. 


MISCELLANEOUS. 

BOILERS, ETC.—Washington, D. C.—Bids will be re- 
ceived until Aug. 2 at the Bureau of Provisions and 
Mothing, Navy Dept.. for two boilers. smoke stack, 
terra cotta pipe brick, ete., for the Naval Academy 
. Samaeae, Md. Edwin Stewart, Paymaster General, 


WHARF.—St. John, N. B.—The Department of Pub- 
lic Works will recéive bids until Aug. 2 for wharf 
construccion at Sand Point. 


CRIB-WORK.—New York, N. Y.—The Department. of 
Docks will receive bids until July 28 for repairing the 
crib-bulkhead between West 10th and Charles Sts., in- 
eluding about 42,000 cu. ft. of new work. 

MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Baldwin Locomotive Works, 
—— Pa., are building four-cylinder compounds 
of the Forney type for the suburban service of the 
Long Island; they have also an order for 5 switc 
and 20 ten-wheel freight engines for the Lake Shore 
& Michigen Southern, 14 engines for the Shawnee & 
Hocking Valley, and are building steam motors for 


July 21, 1892. 


the North Chicago and West Side street railways, of 
Chicago. 


CARS.—The Jackson & Wootin Mfg. Co., Berwick, 
Pa., is building 500 cars for the Buffalo. Roches- 
ter & Pittsburg. The Car ’ * “ 
has orders for 400 Wickes refrigerator cars for the 
New York, Lake Erie & Western and 100 for the Mer- 
chants’ Dispatch rtation Co. Globe Stock Car 
"o., Chicago, [ll.; $3,000,000; A. W. Street, J. F. 
Pershing and J. Sherman Root. Thacher Automatic 
Dumping Car Co., New York, N. Y.; $2,000,000; B. F. 
Brown, of Salt Lake, Utah; L. H. Bldridge and Her- 
man Meyer, of New York. The Jones Vestibule Sleep- 
ing Car Co.. Denver, Colo., i oe to have severai 
ears built. The Michigan-Peninsular Car Co., Detroit, 
Mich., $8,000,000, hus been formed by the consolida 
tion of the Michigan Car Co., Peninsular Car Co., De- 
troit Car Wheel Co., Michigan Forge & Tron Co.. and 
Detroit Pipe Feundry Co. Pres., Edward Packard: 
Secy., H. A. Murray. 


CAR WORKS.—Tie American Cer Co., St. Louis 
Mo., has completed its new works, which include a 
paint shop, 150 x 300 ft.; erecting shop, 125x150 ft.: 
varnish room, 50x 150 ft.; cabinet shop, 125 x LO ft.: 
mill, 140x150 ft.; machine shop, 100 x 120 ft.; black 
smith shop. 100x120 ft.; engine room, 22x80 ft., 
equipped with 300-HP. Corliss engine; and boiler room. 
40 x SO ft., containing three boilers, 6 ft. by 18 ft. The 
wood-working machinery largely of the Hall & 
Brown make, and there are several tools made by Fay. 
Egan and Yerkes & Finan. There is a Zappert patent 
dry — The capacity of the works is about 25 cars 
a Week. 

SWITCHES AND SIGNALS.—Wuerpel Switch & Siz- 
nal Co., St. Louis, Mo.; the system includes a com- 
bination of pneumatic snd hydraulic interlocking; Gen. 
Men., F. A. Lapham. Northwestern Patent Frog & 
Switch Co.: Antigo, Wis.; $10,000; D. Harrie, G. M. 
Hogben and G. T. Wells. Automatic Railway Signal 
& Construction Co., Chicago, Ill.: $2,500,000; W. H. 
Hall. H. G. Kress and Campbell Allison. 


MORTARS.—The Builders Iron Foundry, Providence. 
R. L., is finishing for the U. 8S. Government. for coast 
defense, 48 12-in. breech loading rifled mortars, mak- 
ing. with those finished under a ans contract, 73 
guns of this type from these works. 


THE BERLIN IRON BRIDGE CO., of East Berlin. 
Conn., has the contract for the new tin plate works for 
Hughes & Patterson at Philadelphia, Pa. The build- 
ings will be of iron from the designs of the bridge 
company. The main building will be 40 x 253 ft. long. 
with a wing 40x 300 ft., two stories high. The 
rolling mill will be 120x160 ft., with an annealing 
room 75.x 160 ft. The whole plant will require about 
800 tons of iron in its construction. 

HOISTING ENGINES.—The Albertson Marble (o., 
West Rutland, Vt., recently purchasei a three-dru-n 
Lidgerwood hoisting engine, to hoist blocks of marble 
weighing 20 tons with a single line of rope. This is 
said to be the first instance of the kind on record where 
so heavy a three-drum self-contained hoisting engine 
has been employed. The Norcross Bros., Tuckahoe. 
N. Y., have a similar two-drum Lidgerwood engine 
which runs two hoists. 

THE HERCULES IRON WORKS, Chicago, Tll.. have 
added to their extensive line of ice machinery and other 
specialties the manufacture of a new line of forgine 
end bending machines for forging and forming 
iron and steel to any desired shape. A _ fea- 
ture of this machine is the rapid manufacture 
of turnbuckles of all sizes. They have also 
hammer. which takes the place of more expen- 
sive tools, where a hammer with a blow of from 15 tc 
30 Tbs. is needed. The hammers are so arranged that 
one or more can be operated with a single belt. They 
are to be attached to posts or the side of the shop. 


NEW COMPANIES.—Illinois Foundry Co., Chicago. 
TIL. :_ $1,000,000: J. O. Lee, J. B. Renshaw and W. 8. 
Cluff. Ranid_ Unloader_& Equipment Co... New York; 
$250,000; J. H. Drake. W. D. Stratton and F. M. Strat- 
ton, 143 Liberty U. S. Wire & Cable Co., Schenec- 
tady. N. Y.; $1,000.000; B. E. Sunny. of Chicago: Sam- 
uel D. Greene, of New York; John Kreuss, of Schenec- 


tady. 
CURRENT PRICES. 

RAILS.—New York: $30 at Eastern mills, $30.75 at 
tidewater: old rails, $20 for iron and $17 for steel. 
Pittsburg: $30; old rails. $20 for iron and $15 to $16 for 
steel. Chicago: $31 to $31.50; old rails, $17.50 to $17.75 
for iron and $12.50 to $14 for steel. 


TRACK MATERTALS.—New York: steel angle bars 
1.55 to 1.6 ets.; spikes. 1.9 te 2 cts.; track bolts, 2.5 to 
2.6 cts.. with square and 2.7 to 2.8 cts.. with hexagon 
nuts. Pittsburg: splice bars, 1.75 to 1.8 cts, for iron and 
1.8 to 1.9 ets. for steel; iron or steel spikes. 2.15. cts.: 
iron track bolts, 2.7 cts. with square and 2.8 cts. with 
hexagon nuts, Chicago: splice bars, 1.7 to 1.8 cts. for 
iron and steel; spikes 2.1 to 2.15 cts.; track bolts, 2.55 
cts. with square and 2.6 to 2.7 cts. with hexagon nuts. 


PIPE.—Cast iron, $20 to $30 per ton. -Wrought iron. 
discounts as follows, at pees: 57144 and 47% per 
cent. on black and galvanized butt-welded: 67144 and 55 
per cent. on black and galvanized lap-welded. Cas'nz 
55 per cent. The “Iron Age’’ says that the official dis- 
counts still continue to be shaded very materially. 

FOUNDRY PIG IRON.—New York: $14 to $15.50. 
Pittsburg: $13.25 to $14.50; Chicago: $13.50 to $15. 

LEAD.—New York: 4.15 to 4.2 cts. Chicago: 4.14 cts. 
St. Louis: 4.05 to 4.1 cts. : 


STRUCTURAL MATERIAL.—New York: beams, 2.15 
to 2.5 cts. for large lots, and 2.25 to 2.65 cts. for small 
lots; channels, 2.25 to 2.5 cts.; angles, 1.85 to 2 cts.: 
tees, 2.3. to 2.75 cts.: sheared iron plates. 1.8 to 2,25 
cts.: steel plates: 18 to 1.9 cts. for tank, 2 to 2.25 
ets. for shell. 2.3 to 2.65 cts. for flange.-3 to 3.25 cts. 
for firebox. Pittsburg: beams, 1.9 to 1.95 cts. for large 
lots, and 2 to 2.05 cts. for small lots; channels, 1.9 to 
1.95 for large lots, and 2 toe 2.05 cts. for small lots: 

to 1.9 cts.: tees, 2.35 cts.; universal mill 

75 to 1.8 cts. for iron and steel: sheared steel 

.95 to 2.05 cts.: refined bars, 1.7 to 175 
; tes, 1.75 to 1.85 ets. for 
' 2.1 ets for flange. 

1 to 2.05 

lots: 





